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IMPORTANT 



In correspondence concerning this instrument, please quote the type number and serial number as given on 
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WICHTIG 

Bei Schriftwechsel uber dieses Gerat wird gebeten, die genaue Typenbeteichnung und die Geratenummer 
anzugeben. Diese befinden sich auf dem Leistungsschild. 



IMPORTANT 

RECHANGE DES PIECES DETACKEES (Reparations) 

Dans votre correspondance et dans vos reclamations se rapportant a cet appareil, veuillez TOU JOURS indiquer 
le numero de type at le r>um4ro de serie sont marqu4s sur la plaquette de caracterlstiques. 



NOTE: The design of this instrument is subject to continuous development and improvement. 

Consequently, this instrument may incorporate minor changes in detail from the in- 
formation contained in this manual. 

BEMERKUNG: Die Konstruktion und Schaltung dieses Gerats wird stiindig weiterentwickelt und verbessert. 

Deswegen kann dieses Gerat von den in dieser Anieitung stehenden Angaben abweichen. 

REMARQUES: Cet appareii est t'objet de deveioppements et ameioradons continuels. En consequence, cer- 
tains details mineurs peuvent diffirer des informadorts donnees dans la presente notice 
d'emploi et d'entretien. 
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1. General information 



1.1. Introduction 

The PM 3244 portable h.f. oscilloscope features four identical vertical deflection channels with high sensitivity 
(5 mV/dtv.) over a large bandwidth of 50 MHz. 

There Is a wide choice of vertical deflection possibilities, such as one, two, three or four channels (alternate- 
ly or chopped) Also adding of the first two channels acxi of the last two channels is possible. 

The polarity of each channel can be inverted. 

Horizontal deflection possibilities are: main time base (with or wifoout intensified delay time base), 
delayed time base, or external deflection. 

Except the normal trigger source choice the PM 3244 also features composite triggering, 

This oscilloscope has a low dissipation tapless power supply, working on any a.c. line voltage between 90 V 
and 270 V, or any d.c. voltage between 100 V and 350 V. 




Fig. 1. 1. Portable four channel H.F. oscilloscope PM 3244 
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1.2. CHARACTERISTICS 

This specification is valid after the instrument has warmed up for 30 minutes. 

Properties expressed in numerical values with tolerances stated, are guaranteed by the manufacturer. 
Numerical values without tolerances are typical and represent the characteristics of an average instrument. 
This instrument has been designed and tested in accordance with lEC Publication 348 for Class I instruments 
and has been supplied in a safe condition. The present Instruction Manual contains information and 
warnings which shall be followed by the purchaser to ensure safe operation and to retain the instrument in a 
safe condition. 



Additional Information 



1.2.1. C.R.T. 
Type 



Measuring area 
Screen phosphor 



Photographic writing speed 



D14-125GH/37 

80mmx 100 mm 
P31 (GH) 

750 zm/ta 



Total acceleration voltage - 
Graticule 



Graticule illumination 



8x10 cm divisions with sub- 
divisions of 2 mm along the 
central axes. 

Continuous variable 



1.2.2. Vertical deflection (Y) 
Number of channels 

Display modes 



Display time per channel in 
chopped mode 
Frequency range 



Rise time 
Aberrations 



4 

Channel A only 
Channel 6 only 
Channel C only 
Channel D only 
Channels A-tB added 
Channels C-i-D added 
either of these modes in any com- 
bination, chopped or alternative- 
ly displayed. 

All channels can be inverted. 
Approx. 0.5 ps 

d.c. ...50 MHz 
10 Hz ... 50 MHz 

=»7 ns 
±2% max. 



Rectangular tube face, mesh type, post 
accelerator, metal backed phosphor. 
Divided in 8x10 divisions. 

P11 (BE) and P7 (GM) phosphor 
optional. 

Measured with Steinheil Oscillophot 

M5 camera 

Aperture 1:1,2 

Object to Image ratio 1 :0,5 

Film: Polaroid 410 (10000 ASA) 

No pre-fogging 
Phosphor P31 (GH) 

Dotted lines Indicate 10 % and 90 % of 
measuring lattice for rise-time measure- 
ments. 

Maximum brightness clearly visible under 
normal lab. type light conditions, 



Four identical channels, marked A, B, 
C en D 



From 703 version: switchable between 
0.5 JUS and 2 jis (see Fig. 3.47) 
d.c. coupled 

Upper bandwidth limit —3 dB 

a.c. coupled 

—3 dB bandwidth limit 

Measured with test pulse of 6 div. 
deflection / 1 ns rise time and 1 jus 
repetition time. 
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Designation 

Deflection coefficients 

Accuracy 
input voftage 



Max. deflection 

Max. total signai amplitude in 
A-B and C-D modes 
Positioning range 
Common-mode rejection 
Cross taik between channels 

Tree* stability D.C. drift 
Temp, drift 
Attenuator balance 

Input 

Impedance 
Coupling 
RC time 

Visible signal delay 

1.2.3. Horizontal deflection (X) 
Display modes 



Horizontal deflection amplifier 
Bandwidth 

Deflection coefficient 

Accuracy 

Input impedance 

Phase difference between Vert. 

and Hor. defl. amplifier 



Specification 


Additional Information 


5 mV/DlV ... 2 V/DIV 


Nine calibrated positions in 1-2-5 
sequence. Uncaiibrated, continuous 
control 1 ; >2,5. 


±3% 


± 400 V max. 


d.c. +- a.c. peak 

In the 5 mV/DiV ... 20 mV/DIV posi- 
tions of the input attenuator derating 
at frequencies over 500 kHz. Refer to 
Fig. 1.2. 


24 div. 


For sine waves up to 15 MHz. 


>6div. 


For sirre waves from 15 MHz up to 
50 MHz. 


24 X attenuator-setting 


Attenuators in CAL, positions, 


16 div. 


>100:1 at 1MHz 


After adjusting 


35 dB max. 


For all attenuator combinations. 
Reference is 6 div. signal amplitude 
(0 ... 50 MHz) Chopped mode, 


< 0.3div/h at 20 ®C 


After 15 min. warm-uD 


< 60 pV/oc typical 


< 0.3 div. 


When switching between any of the 
attenuator positions. 


1 Mohm//15 pF 
AC-ODC 


22 ms 


Coupling switch in AC position. 


20 ns 



- Main time base 

- Main time base intensified 
by delayed tinte base 

- Delayed time base 

- X/Y mode 



Up to four trace X/Y operation with 
X deflection by one of the four vertical 
channels, or an external signal, or the 
line signal. 



d.c. ... 1 MHz 



450 mV/div 

Vertical attenuator coefficients 



± 10 % 

1 Mohm//15 pF 



over 6 div's 

- 3 dB upper bandwidth limit 
using EXT input 

apply when one of the vertical channels 
is used for horizontal deflection 
Using one of the vertical channels for 
horizontal deflection. 



less than 3° 



at 100 kHz 
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Additional Information 



Deflection by line voltage 



1.2.4. Main time base 
Operation 



Time coefficients 



Automatic 
Triggered 
Single shot 

0,5 s/DIV...50ns/DlV. 



Accuracy 



The deflection depends on the line 
voltage and has been factory-adjusted 
to 8 DIV at a line voltage of 220 V. 



In the AUTO mode the time base is free- 
running approx. 100 ms. after dis- 
appearance of the trigger signal. 
Twenty-two calibrated positions in 
1-2-5 sequence. 

Uncalibrated, continuous control 
1 : > 2,5 

±5% for0.5s/DIVand0.2s/DlV 
±5% forlOOns/DIVand 50ms/DIV 



Delayed time base 
Time coefficients 



Accuracy 

Time Base Magnifier 
Magnification 

Highest effective sweep speed 
Additional tolerance 



Direct runnirtg after delay time 
or triggerable after delay time 
1 ms./DIV... 50n$yDIV 



x5 

10 n$7div. 
±2% 



Fourteen calibrated positions in 1-2-5 
sequence. 

Uncalibrated, continuous control 

1 :> 2.6 

± 5 % for 100 ns./DlV and 60 ns, /DIV 



Triggering of M.T.B, 
Source 



Trigger bandwidth 
Trigger sensitivity 



Slope selection 

Ext. trigger input impedance 

Input voltage 



1.2.7. Triggering of D.T.B. 

Identical to main time b 
Source 

Sweep delay 
Delay time 



Incremental delay time error 
Delay timejitter 



Internal 

Composite 

Line 

External 

d.c. ...50 MHz 

IntemaKO.S div. 

External < 250 mV 

+ or — 

1 Mohm//15pF 
± 400 V max. 



e triggering except: 
Internal 
Composite 



From ch. A, B, C or D 



Upper bandwidth limit -15 dB 



0.3 div. typical 
150 mV typical 



Identical to any vertical deflection input 
d.c. + a.c. peak 



Continuously variable between 
0.3x and ^ lOx the time- 
coeffici^t of the main time base. 
0,5% 

< 1 ; 20 000 



From ch. A, B, C or D 



Adjustable with calibrated ten turn dial 
knob. 
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Designation Specification Additional Information 

1 .2.8. Calibration unit 

Voltage 
Current 
Accuracy 
Frequency 
Protectior^ 

1.2.9. Power supply 

Line voltages 90 ... 270 V AC or In one range 

100 ... 350 V DC 

Line frequency 46 ... 440 Hz or DC 

Build-in line fuse 1,6 amp. delayed-action For all line voltages 

Power consumption 29 W 

1.2.10. Environmental characteristics 

The environmental data are valid only if the instrument is checked in accordance with the official checking 
procedure. Details on these procedures and failure criteria are supplied on request by the PHILIPS 
organisation In your country, or by N.V. PHILIPS' GLOEILAMPENFABRIEKEN.TEST AND MEASURING 
DEPARTMENT, EINDHOVEN. HOLLAND. 

Ambient temperature +5°C... +40®C Rated range of use 

—10 ... +56 ®C Limit range of operation 

-40 °C ... +70 °C Storage and transport 

Altitude 5000 m (15000') Operating 

15000 m (45000') Nonoperating 

Humidity The instrument meets the require- 

ments of the lEC 68 Db recom- 
mendations. 

Bump 1000 bumps of 10 g, % sine. 6 ms I EC 68 E b 

duration, in each of 3 directions 
30 minutes in each of three i EC 68 P 

directions, 10-150 Hz;0,7 mm p-p 
and 5 g max. acceleration 

30 minutes for normal operation Coming from —10 °C and going to 
+20 °C at 60 % relative humidity. 

Electromagnetic interference The instrument meets the VDE, 

Storgrad K. requirements. 

1.2.11. Mechanical data 

Dimensions Length 410 mm (16 1/4") Excl. controls, cover and feet 

Width 316mm(121/4'T 
Height 154 nvn ( 6 1/8'T 
Weight 9,7 kg 

1.2.12. Delivered accessories 
Contrast filter 
Front cover 

Collapsible viewing hood PM 9366 
BNC-banana adaptor PM 9051 
Cal. terminal to BNC adaptor 
Operating and service manual 



Vibration 



Recovery time 



3Vp^> 

6 mA 
± 1 % 

2kHz±2% 

The output is short-ciroiit-proof 



Square wave, base-line zero volts 

Through current loop 

For both voltage and current 
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1 .2.13. Optional accessories 



PM 9335 Passive probe set 

1 ; 1 (1.5 ml 

PM 9335L Passive probe set 
1 : 1 (2.5 m) 

PM 9350 Passive probe set 

10 : 1 11 pF (1,5 m) 

PM 9350L Passive probe set 

10 : 1 14pF (2.5 m) 

PM 8927 Passive probe set 

10 : 1 (1.5 ml 

PM 8927L Passive probe set 

10 ; 1 (2.5 ml 

PM 9358 Passive probe set 

100 ; 1 ; max. voltage 
5600 V; 2 pF (1.5 m) 

PM 9347 Active TV triggering probe 

10 : 1 11 pF (1.5 m) 

PM 9352 Micro miniature probe 

10 ; 1 6pF (2.5m) 

PM 9353 Active FET probe 

1 : 1; 10 ; 1 ; 100 : 1 , 

3.5 pF (1.5 m) 



PM 9355 Current probe; 

1 mA/div.... 1 A/div.; 

12 Hz... 70 MHz 

PM 9346 Power supply for active 

probes 

PM 8960 19 inch rack mount adaptor 

PM 8992 Accessory pouch 

PM 9380 Oscilloscope camera 

PM 8971 Adapter for oscilloscope 

camera 

PM 8910 Polaroid anti-glare fitter 

PM 6980 Long type viewing hood 

PM 8901 Battery pack 24 V dc and 
330 Vdc 

PM 8991 Oscilloscope trolley 




MA8649 



Fig. 1.2. Derating of the maximum permissible input voltage as a function of frequency 
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2. Directions for use 



2.1. INSTALLATION 

2.1.1. Removing and fitting the front cover (see fig. 2.1.) 

"Turntte knob in the centre of the cover e quarter of a turn antl-clock«rise to the UNLOCKED position. 
— Take the cover off. 

Fitting; , . . 

- Align the key of the locking knob with the slot in the text plate of the instiument. 

- Fit the cover over the front of the oscilloscope. 

- Press the knob and turn it a quarter of a turn clockwise to the LOCKED position. 

Remark: The handle can be rotated if the push-buttons on Its bearings are depressed. 

WARNING: This instrument generates high voltages and should not be operated with the cabinet plates 
removed. The tine plug must be removed before attempting any maintenance work, and any 
relevant high-voltage poinu discharged. 

Before any other connection is made, the protective earth terminal shall be connected to a 
protective conductor (see section earthing). 



Mains adaption and fuse 

The ability of the Instrument to operate at any mains voltage between 90 and 270 V a.c. or between 100 and 
350 V d c obviates the need of adaption to the local mains voltage. 

The fuse holder Is mouhted or the teet panel. The 1 ,6 A delayed action fuse is used at all mams voltages. 
Make sure that only fuses with the required rated current and of the specified type are used for replacement. 
The use of mended fuses and the short-circuiting of fuse holders shall be avoided. The instrument shall be 
disconnected from all voltage sources when a fuse is to be replaced. 



2.1.3. Earthing 

Before switching on, the instrument shall be connected to a protective earth conductor in one of the following 
ways; 

- Via the protective earth terminal (identified by the symbol ). 

_ Via the three-core line cable. The line plug shall only be inserted into a socket outlet provided with 
a protective earth contact. The protective action shall not be negated by the use of an extension cord 
without protective conductor. 

WARNING: Any interruption of the protective conductor inside or outside the instrument, or disconnection ^ 

of the protective earth terminal, is likely to make the instrument dangerous. Intentional interruption 
is prohibited. 

When an instrument is brou^t from a cold into a warm environment, condensation may cause 
a hazardous condition. Therefore, make sure that the earttiing requirements are strictly adhered to. 

2.1.4. Dismantling 

The opening of covers or removal of parts, except those to vrhich access can be gained by hand, is likely to 
expose live parts and also accessibie terminals may be live. 

The instrument shall be disconnected from all voltage sources before any adjustment, replacement or maintenance 
and repair during which the instrument will be opened. 

if afterwards any adjustment, maintenance or repair of the opened instrument under voltage is inevitable, it 
shall be carried out only by a skilled person who is aware of the danger involved. 

Replacing the mains plug is at the user’s own risk. After replacing a mains plug, a high-voltage test in accordance 
with lEC Publication 348 is strongly recommended. 

Boar in mind that capacitors inside the instrumem may still be charged, even if the instrument has been 
separated from all voltage sources. 



2.1.5. Switching on 



The POWER switch is incorpor.t«i in the graticule ILLUMination control on the front panel, rmm.diat.ly 
below the screen bezel. The oscilloscop, must never be switched on whilst any circuit board has been removed. 
Never remove a circuit board until at least one minute after the oscilloscope has been switched off. 
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2.2. FUNCTION OF CONTROLS AND INPUT SOCKETS 
2.2.1 . Vertical deflection 




Fig. 2.3. Vertical deflection 



1, Vertical deflection mode switch. 



Button A 
Button A+B 
Button B 
Button C 
Button C+D 
Button D 



channel A 

channels A and B algebratcaliy added 
channel B 
channel C 

channels C and D algebraically added 
channel D 



Any combination of above displays is possible (if no button depressed, channel A is on), 

2. CHOP-ALT switch 

The under point 1 mentioned channel displays, can be in the chopped- or the alternated mode, depending 
of this switch (if no button depressed and two or more dianrwis are on, the display is in the chopped mode). 



3. Attenuator controls 
AMPL/DIV 
AMPL/CAL 

4. Input coupling switch 



5. POSITION 

PRE-SET CONTROLS: 

BAL 

GAIN 



Step control of the deflection coefficients combined with: 

Continuously variable control of the deflection coefficients. 

If this knob is pulled-out the channel polarity Is inverted. 

AC Signal coupling via a blocking capacitor. 

0 Channel input connected to earth; signal-load open. 

DC Directcoupling. 

(If no button is depressed, the AC situation is on). 

Continuously variable control giving vertical shift of the relevant channel. 

Step attenuator balan(» 

Step attenuator amplitude calibration. 
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2.2.2. Horizontal deflection (x) 




POSITION CONTROL 
. TSMAGNiriER 



Fig. 2.4. Horizontal deflection. 



1. Horizontal deflection mode switch. 

MAIN TB The horizontal deflection is provided by the main time base generator. 

A part of the display is intensified vidien the delayed time base is on. 
EXT X DEF L Horizontal deflection is achieved by an external signal coming from: 

— input socket of the horizontal amplifier (3) 

— One of the vertical deflection channels (4) 

— The line {4). 



DEL'D TB 



The horizontal deflection is provided by the delayed time base generator 
(if no button is depressed, the main tb is on). 



2. Position and TB magnifier 



POSITION 
TB MAGN 



Continuously variable control giving horizontal shift of the display. 
Push-pull switch which increases the time-base coefficients by a factor of 5. 
Not operative in the EXT X DEFL. mode. 
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2.2.3. Main time base 




Fig. 2.5. Main time base 



1. Main time-base mode switch 



AUTO 

TRIG 

SINGLE 



2. TIME/DIV or DELAY switch 



TIME/DIV CAL 
3. LEVEL/SLOPE 



The main time-base generator is free-running when no trigger pulses are present. 
ITte main time-base is normally triggered. 

Single sweep time-base. After operating the SINGLE button, the main 
time-base generator runs only once upon receipt of a trigger pulse. 

(If no button Is depressed the time-base is in the single sweep mode.) 

Step control of the main time-base time coefficients: 22-way rotary switch. 

If ttie delayed time-base is operating, the delay time after which the 
delayed time-base starts, is the product of the DELAY TIME calibrated 
dial setting and the TIME/DIV coefficient of this switch. 

Continuously variable control of the time coefficients. 

Continuously variaMe control to select the trigger level at which the time- 
base generator starts. 

The push-pull switch errables choice of triggering on the positive- or negative- 
going slope of the singal. 



4. NOT TRIG'D indicator Lights up when the main time-base generator is not triggered. 

5. MTB Trigger source selector This switch consists of four buttons (A, B. C and D) to select the trigger 

switch signal from one of the vertical deflection channels. 

When both buttons A and B are depressed, the composite trigger signal is 
selected. 

Whwt both buttons B and C are depressed, part of the line voltage is used as 
a trigger signal. 

VW»en both buttons C and D are depressed, the signal applied to the EXT 
connector is used as a trigger signal. 

(If no button Is depressed, the A trigger signal is on.) 
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2.2.4. Delayed time base 




Fig. 2.6. Delayed time base. 



1. TIME/DIV switch 

TIM E/D IV CAL 

2. DELAY TIME 



3. STARTS/TRIG 



4. LEVEL/SLOPE 



5. DTB Trigger source selector 
switch 



Step control of the delayed time-base time coefficients; 14-way rotary 
switch, in the OFF position the delayed time-base is not operating. 
Continuously variable control of the time-base coefficients. 

Calibrated ten-turn dial knob to adjust the delay time after which the delayed 
time base becomes operative. This delay time is the product of the 
DELAY TIME dial setting and the TIME/DIV coefficient switch of the 
main time-base. 

If the STARTS button has been depressed, the delayed time-base starts 
immediately after the delay-time (the delayed time-base requires then no 
trigger signal). 

If the TRIG, button has been depressed ^e delayed time-base starts after 
the delay-time upon receitrt of a trigger pulse. 

(No button depressed has the same effect as the STARTS button depressed.) 
Continuously variable control to select the trigger level at which the delayed 
time-base generator triggers. 

The push^ll switch enables choice of triggering on the positive- or negative- 
going dope of the signal. 

This switch consists of four buttons (A, B, C and D) to select the trigger 
signal from orte of the vertical deflection channels. 

When both buttons A and B are depressed, the composite trigger signal is 
selected. 

(If no button depressed, tfie Ab'igger signal Is on), 
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2.2.5. C.R.T. display section 

1. POWER/I LLUM Continuously variable control of the graticule illumination combined with 

power on-off switch. 

Pilot lamp irtdicates the ON state. 

2. INTENS Ccmtinuously variable control ofthe display-brightness. 

3. FOCUS CcMttinuously variable control of the electron-beam focussing. 



Miscellaneous 

1. CAL Output socket for calibration of: 

— The gain of the vertical deflection amplifier and, 

— The frequency compensation of attenuator probes. 
Suited for voltage probes and current probes. 

2.3. PRELIMINARY SETTINGS 



Before measurements with this oscilloscope are carried out, (Sieck that the step-attenuator balance and the gain 
calibration for all channels are well adjusted. 

If necessary proceed as follows: 
t . Adjusting the step attenuator d.c. balance 

— Depress the MAIN TB button of the horizontal deflection mode switch, 

— Depress the AUTO button of the main time-base mode switch. 

— Set the INTENSITY and FOCUS controls for a sharp, well-defined trace. 

— Depress the relevant channel button of the vertical deflection mode switch. 

— Depress the 0 button of the input coupling switch. 

— Set the POSITION knob so that the trace is somewhere about in the centre of the screen. 

— Set the AMPL continuous control to position CAL. 

— Check that the trace does not jump when the AMPL switch 
knob is rotated. 

If necessary, adjust the BAL control. 

— Repeat for each channel. 

2. Gain calibrations 

Unless otherwise stated, the controls occupy the same positions 
as in the previous procedure. 

— Set the AC-O-DC switch to AC. 

— Set the AMPL switch knob to .5 V and the continuous 
control to CAL. 

— Connect the channel input to the CAL output. 

— Check the vertical deflection is exactly 6 divisions. 

If necessary adjust the GAIN control. 

— Also an attenuator probe can be included in this 
calibration, The probe attenuaticm factor must then be 
taken into account with reject to the AMPL switch 
position. 

— Repeat for each channel. 

Fig. 2.7. 

OPERATING INSTRUCTIONS 




2.4.1. General 

Before switching-on, ensure that the oscilloscope has been rarrectly installed in accordance to the 
INSTALLATION RECOMMENDATIONS (Chapter 2.1.) and the precautions outlined have been observed. 

2.4.2. Vertical deflection 

To display the desired channels depress the corresponding buttons of the vertical deflection mode switch. If 
two or more traces are displayed, the display can be in the alternate- or the chopped mode. 

In the alterate mode the channels are displayed sucrassively; during fly-back of the main time-base sweep the 
display is switched-over from one channel to another. 

In the chopped mode the channels are switi:hed-over from one to another during the time-base sweep. The 
display time in the chopped mode is approx. 500 ns per channel. From /03 version switchabie between 0.5 and 
2 jxs, see fig. 3.4 7, 

To obtain a steady display generally the alternate mode is used at the higher sweep speeds and the chopped 
mode at the lower sweeo soeeds. 
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Note that in the composite trigger mode, the alternate display mode must be chosen, otherwise the chopper 
pulses will influence the trigger circuit. 

The signals under observation are fed to input socket(s) A ... D and the AC/O/DC switch is set to either AC or 
DC, depending upon the composition of the signal. As the vertical amplifiers are d.c. coupled, the full bandwidth 
of the instrument is available and d.c. components are displayed as trace shift in the DC position of the AC/O/DC 
switch. 

This may be inconvenient when small signals superimposed on high djc. voltages must be displayed. Any 
attenuation of the signal will also result in attenuation of the small ax. componer\t. The remedy is to use 
the AC position of the input switch, whidi employs a blocking capacitor, to suppress the d.c. component. 

Some pulse droop, however, will occur when l.f. square-wave signals are displayed. 

The 0 position interrupts the signal-path and earths the, amplifier-input for quickly determining the 0 V level. 
With the position controls the display can be shifted in vertical direction. Note that in the composite trigger 
mode the trigger start point also is influenced by the vertical position control. 

2.4.3. Horizontal deflection 

Depending on the position of the horizontal display sviritdi the horizontal deflection can be: 

— Main time-base 

- Ext. Xdefl. 

- Delayed time-base. 

With the position control, combined with time-base magnifier, the display can be shifted In horizontal direction. 
If the MAIN TB or DEL’D TB button is depressed, the horizontal deflection is effected by the main time-base 
or the delayed time-base respectively. If the EXT X DEFL button is depressed the horizontal deflection can 
be taken from: 

— One of the vertical deflection channels A, B, C or D 

- Line voltage (mains) 

- Externally via EXT connector 

2.4.4. Main time base 

Linear horizontal deflection is obtained when the MAIN TB button of the horizontal display switch is 
depressed. 

The time-base mode can be chosen with the time-base mode switch: 

AUTO — Time-base is running, also if no trigger pulses are present, 

The trace is, therefore, always visibie. 

The AUTO mode can be used in all cases where also the TRIG mode Is 
usable, except with signal frequencies lower than 10 Hz, or pulse trains 
with an off-time exceeding 100 ms. As soon as trigger pulses are present, 
the free-running state of the time^^ase is automatically terminated and 
the time-base generator is normally triggered. 

TRIG — The time-base is visible when trigger pulses are present and trigger-level 

control is correct. 

SINGLE — Hie time^iase makes only one sweep after receipt of a trigger pulse. 

After this sweep the time-base must be reset by depressing the SINGLE 
button once again. 

When effects which occur only once, have to be observed (usually 
photographed), it is often desirable to ensure that only one sweep is 
generated, even though several trigger pulses might be produced after 
the phenomenon of interest. 



24.5. Triggering 

If one or more signals must be displayed, the time-base sweep must always be started on one fixed point of the 
signal, in order to obtain a stationary display. 

The time-base generator is, therefore, started by trigger pulses which are derived from the following signal 
sources, depending on the main time-base trigger selector switi*: 

— One of the vertical deflection channels A, B, Cor D 
— Composite signal 
— Line voltage 
— External voltage 
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The afnpiitudes of the trigger signals from one of the vertical deflection channels, or from the composite signal 
are proportional to the vertical deflection of the display, hence depending on the input attenuator settings. 

For composite triggering buttons A and B must be depressed, in this mode the trigger signal is taken from the 
common vertical deflection amplifier. Composite signal triggering features: 

a. Triggering by differential signals if e.g. the instrument is in the A+B mode, with one of the input voltages 
inversed. 

b. Two up to four signals with different, non-related frequencies can be displayed. 

In this case the trigger points of the various signals must be in the same trigger level range. 

Note; - When triggering in the composite mode, the display must always be in the ALT mode. 

in the CHOP mode the chopper pulses will function as trigger pulses hence the display will be 
unstable. 

— in the composite triggering mode the trigger point of the signal depends also on the vertical 
POSITION control. A small modification for "AC" composite triggering described in part 3.2.2. 
solves this problem. 

Line triggering is realised by depressing both buttons B and C. 

The main time-base is triggered by part of the line voltage (mains). The coupling with the line voltage is obtained 
by a buiid-in opto-isolator circuit, hence the instrument remains isolated from the line voltage. 

External triggering is realized by depressing both buttons C and D. 

The main time-base is now tri^ered by an external signal applied via the EXT connector. 

With the LEVEL control the point of triggering on the slope of the signal can be chosen, 

The SLOPE push-pull switch permits selection of the positive- or negative going slope. 

If the main time-base generator gets no trigger pulses the NOT TRIG'D indicator lights up. 

In The SI NQLE sweep mode this indicator lights up if the time-base generator has been reset and is waiting for 
the next trigger pulse. 

The sweep time of the main time-base is set with the knob TIME/DIV or DELAY TIME. If the delays time 
base is switched on, the time between starting of the main time-base and delayed time-base-sweep, is the 
product of the settings of the DELAY TIME 10-tum knob and the main time-base sweep time switch. With the 
centre knob time-base sweep times between the steps can be adjusted. For time-measurements this knob must 
always be in the CAL position. 

The TIME/DIV coefficient of the time-base can be increased by a factor of 5, by pulling theTB MAQN push- 
puli knob. 

With the HOLD OFF control, the hold-off time of the main time-base generator can be varied. This is the time 
the time-base generator needs to be ready for receipt of the next trigger pulse. The HOLD OFF control permits 
steady display of more complicated signals e.g. periodic double-pulses. 

Fully clockwise is the normal position of the HOLD OFF control. Turning antl-clockwise the hold-off time is 
extended. 

2.4.6. Delayed time base 

If the MAIN TB button of the horizontal display switches is depressed, and the delayed time-base TIME/DIV 
knob is not in the OFF position, part of the main time-base sweep line is displayed at higher intensity. 

The moment the delayed time-base is starting is determined by the settings of the main time-base TiME/DIV 
knob and the DELAY TIME 10-turn knob. If the STARTS button of the delayed time-base mode switch is 
depressed, the delayed time-base starts immediately after this delay time. 

If the TRIG button is depressed the delayed time-base will start after this delay time and upon receipt of a 
trigger pulse. 

The delayed time-base trigger selector has the same possibilities as the main time-base trigger selector except 
line and ext. triggering. 

The LEVEL/SLOPE control function is the same as described for the main time-base. 

The sweep time of the intensified part of the main time-base sweep depends on the setting of the delayed 
time-base TIME/DIV knob. 

With the centre knob sweep times between the steps can be adjusted. For time measurements this knob must 
always be in the CAL position. 

If the DEL'D TB button of the horizontal mode svritch is depressed the intensified part of the main time-base 
sweep is displayed over the whole scre«i. 




Gebrauchsanleitung 
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I.AIIgemeines 



1.1. EINLEITUNG 

Der tragbare H.F. Oszillograf PM 3244 verfugt uber vier identisdie Vertikalablenkungskanale mit hochster 
Empfindlichkeit (5 mV/Teil) iiber eme grosse Bandbreite von 50 MHz. 

Das Gerat bietet vielseitige Vertikalablenkmoglichkeiten, wie ein. zvrei. drei und vier Kanale {alternierend Oder 
gechopped). Es gestattet auch Addition der ersten zwei und der letzten zwei Kanale. 

Die Polaritat jedes Kanals kann invertiert werden. 

Horizontalablenkmoglichkeiten sind; Hauptzeitbasisablenkung (mit oder ohne aufgehellter verzogerter 
ZeitbasisJ, verzogerte Zeitbasisablenkung Oder externe Ablenkung. 

Ausser der normaien Triggerquelle-Einstellung ermdglicht der PM 3244 auch zusammengesetzte Triggerung. 

Der PM 3244 hat eine Speisurtg mit niedriger Verlustleistung die bei jeder beliebigen Wechselspannung 
zwischan 90 V und 270 V und bei jeder beliebigen Gleichspannong zwischen 100 V und 350 V betriebsfahig ist. 




Abb. 1. 1. Tragbarer Vierstrah! Hochfraquenz-Oszillograf PM 3244 
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1.2. TECHNISCHE DATEN 

Dieses Gerat ist gemass I EC 348, Sicherheitsbestimmungen fur elektrische Mess- und Regeleinrichtungen, gebaut 
und gepruft und hat das Werk in sicherheitstechnisch einwandfreiem Zustand verlassen. Um diesen Zustand 
zu erhalten und einen gefahrlosen Betrieb sicherzustellen, muss der Anwender die Hinwetse und Warnvermerke 
beachten, die in dem vorliegenden Geratehandbuch enthalten stnd. 

Nur Angaben mit Toleranzen oder Grenzwerten konnen als garantierte Oaten angesehen werden, Daten ohne 
Toleranzen, d.h. ohne Fehlergrenzert, sind informative Daten und werden nicht garantiert. 

Fehterangaben gelten nach einer Anwarmzeit von 30 Minut«i nach dem Einschalten. 

Prozentuale und absolute Fehler stnd auf den Jeweils angegebenen Referenzwert bezogen. 



Benennung 

1.2.1. Elektronenstrahirdhre 
Typ 

Ausnutzbare Schirmflache 
Schirmtyp 

Photografische Scbreibge- 
schwindigkeit 



Beschreibung 

PHILIPS D14-125 GH/37 

80 mm X 1 00 mm 
P31 (GH) Phosphor 

750 cm/ps 



8 X 10 cm Teilung mit Unter- 
einteilung von 2 mm an den 
mittleren Achsen 
Stetig regelbar 



Nahere Angaben 



Rechteckiger Schirm, mit Netzelektrode 
und Nachbeschleuniging, metallhinter- 
legter Leuchtschirm, 

P1 1 (BE) und P7 (GM) Phosphor auf 
Wunsch lieferbar, 

Gemesssn mit Steinheil Osciilophot 
MS Kamera. 

Blende: 1:1,2 

Biidausschnitt Verhaltnis; 1 ;0,6 
Film : Polaroid 41 0 {1 0000 ASA) 

Keine Vorbelichtung 
Phosphor Typ P31 (GH) 

Gestrichelte liniert 

bei10% und 90 % des Messrasters, 

zur Messung von Anstiegzeiten. 

Max. Helligkeit be! normalen Labor- 
beleuchtungsbsdingungen deutlich 
sichtbar. 



Gesamte Beschleunigungsspannung 10 kV 
Raster 

Rasterbeleuchtung 



1.2.2. Vertikalablenkung (Y) 
Anzahl Kanale 

Darstellungsarten 



Darstellungszeit pro Kanal in 

Chopper-Betrieb 

Frequenzbereich 



4 

Kanal A aliein 

Kanal B aliein 

Kanal C aliein 

Kanal D aliein 

Kanale A+B addiert 

Kanale C-l-D addiert 

jede dieser /^ten in beliebiger 

Kombination, gechopped Oder 

alternierend dargestellt. 

Alle Kanale konnen invertiert 

werden. 

ca. 500 ns. 

DC ... 50 MHz 
10 Hz... 50 MHz 



Vier mit A, B, C und D bezeichnete 
Kanale 



Afa /03 Version: schaltbar zwischen 
0.5 and 2 /is (siehe Fig. 3,47). 
Gleichspannungsgekoppelt 
Obere Bandbreitegrenze —3 dB 
Wechselspannungsgekoppelt 
—3 dB Bandbreitegrenze 
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Benennung 

Anstiegzeit 

Uberschwingen 

Ablenkkoeffizienten 

Fehlergrenze 

Eingangsspannung 



Maximale Ablenkung 

Maximale Gesamtsignal- 
amplitude in Betriebsarten 
A-6 und C-D 
Varschlebungsberelcb 
GleichtaktunterdrOckung 
Ubersprachen zwischen 
Kanalen 

Bild-I.nstabilitat DC Drift 

Temperaturdrift 

Abschwacbungsgleichgewicht 

Eingangsimpedanz 

Kopplung 

RC-Zeit des Eingangs 
Sichtbare Signalverzdgerung 

1 .2.3. Horizontalablenkung (X) 
Darstellungsarten 



Beschreibung 
ss7 ns 

± 2 % maximal 
5mV/DIV ...2V/DIV 
±3% 

± 400 V maximal 



24 DIV 
>6DIV 

24x AbschwKher Elnstellung 
16 DIV 

> 100:1 bei 1 MHz 
35 dB maximal 

< 0,3 DIV/Stunde bei 20 °C 
<60*«V/®Ctypisch 
<0,3 DIV 

1 Mohm//15pF 
AC-O-DC 
22 ms 
20 ns 

— Hauptzeitbasis 

— Hauptzeitbasis aufgehellt 
durch verzogerte Zeitbasis 

— verzogerte Zeitbasis 

— X/Y Betrieb 



DC ... 1 MHz 
450 mV/DIV 

Vertikalabschwachkoeffizienten 
± 10 % 



Nahere Angaben 



Gemessen mit einem Prufimpuls mit 
6 Div. Auslenkung / 1 ns. Anstiegzeit 
und 1 Hi Wiederholungszeit. 

In neun kalibrierten Stufen in 1-2-5 
Folge. Nichtkaiibriert, kontinuierlich 
einstellbar 1 : > 2.5 

Gleichspannung + Spitzenwert einer 
Wecbselspannung. In den 
5 mV/DIV ... 20 mV/DIV Stufen des 
Eingangsabschwacher, Minderung bei 
Frequenzen Ober 500 kHz. Siehe 
Abb. 1.2. 

Fursinusformige Signale bis 15 MHz 
Fur sinusformige Signalo von 15MHz 
bis 50 MHz 

Abschwacher in CAL Stellungen 



Nach Abgleicb 

Fur alle Abschw^herkombinationen 
Bezogen auf 6 DIV. SIgnalamplItude 
(0 ... 50 MHz) Chopper-Betrleb 
Nach 15 Minuten Anwarmzelt 

Beim Umschalten zwischen beliebigen 
Abschwacher-Einsteilungen. 



Kc^plung-Schalter auf AC 



Bis zu vier X/Y Darstellungen. 

Betrieb mit X-Ablenkung durch einen 
der vier Kanale, ein externes Signal 
Oder das Netzsignal 
uber6 DIV 

—3 dB obere Bandbreitegrenze 
Bei Anwendungvon Eingang EXT 
Zutreffend wenn einer der vertikalen 
Kanale fiir Horizontalablenkung 
angewandt wird, 

Bei Anwendung eines der vertikalen 
Kanale fur Horizontalablenkung 



Frequenzbereich des Horizontal- 

ablenkungs-Verstarkers 

Abienkkoeffizient 



Fehlergrenze 
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Benennung 


Beschreibung 


Nahere Angaben 






Eingangsimpedanz 


1 Mohm//15pF 








Phasendjfferenz zwischen 
Vertikal- und Horizontalabl. 
Verstarker 


wentger als 3° 


bei 100 kHz 






Ablenkung durch Netzspannung 


8DIV 


Die Ablenkung ist abhangig von der 
Netzspannung und ist ab Fabrik 
eingestellt auf 8 DIV bei 220 V 
Netzspannung. 




1.2.4. 


Hauptzeitablenkung 










Betrieb 


Automatisch 

Getriggert 

Einmalig 


Bei Betrlebsart AUTO ist die Zeitbasis 
etwa 100 ms nach Verschwinden des 
Triggersignals freilaufend. 






Zeitmassstabe 


Q,5s/DIV... 50ns/DIV 


22 kalibrierte Stufen in 1-2-5 Foige. 
Nichtkalibriert; kontinuieriiche 
Einstellung 1 : > 2,5 






Fehlergrenze 


±3% 


± 5 % fur 0,5 s/DIV und 0,2 s/DIV 
± 5 % fur 1 00 ns/DI V und 60 ms/DtV 




1.2.5. 


Verzogerte Zeitablenkung 


Sofort nach Verzogerungszeit 
Isufend Oder triggerbar nach 
Verzogerungszeit 








Zeitmassstabe 


1 m$/OIV...50ns/DIV 


14 kalibrierte Stufen In 1-2-5 Foige 
Nichtkalibriert, Stufenlose 
Einstellung 1 : > 2,5 






Fehlergrenze 


±3% 


± 5 % filr 100 rts/DlV und 60 ns/DI V 






Dehnung der Zeicbasis 


x5 








Maximale effektive 
Schreibgeschwindigkeit 


lOns/DIV 








Zuzugllche Toleranz 


±2% 






1.2.6. 


Triggerung der Hauptzeitablenkung 




L. 




Triggerpuelle 


Intern 

Zusammengesetzt 

Netz 

Extern 


von Kanal A, B, C oder D 






Trigger-Bandbrelte 


DC ... 50 MHz 


Obere Bandbreitegrenze —1 5 dB 






Trigger-Empfindlichkeit 


Intern ^ 0,5 DIV 
Extern < 250 mV 


0,3 DIV typisch 
150 mV typisch 






Flankenwahl 


+ Oder — 








Ext. Triggereingangsimpedanz 


1 Mohm//15 pF 


Gleich dem Eingang einer beliebigen 
Vertikalabienkung 






Eingangsspannurig 


± 400 V max. 


DC + AC Spitze 




1.2.7. 


Triggerung der verzogerten Zeitablenkung 








Gleich der Hauptzeltablenkungstriggerung ausser: 








Triggerquelle 


Intern 

Zusammengesetzt 


Von Kanal A, B, C oder D 






Verzogerte Ablenkung 
Verzogerungszeit 


Stufenlos regelbar zwischen 
0,3x und lOx der Zeitmassstrd) 
der Hauptzeitablenkung mit 
Helipotentiometer 
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Benennung 

Zusatzlicher Verzogerungs- 
zeitfehler 

Verzogerungszeitjitter 

1.2.8. Kalibriereinheit 
Spannung 

Strom 

Fehlergrenze 

Frequenz 

Sicherung 

1.2.9. Speisung 
Netzspannungen 



Netzfrequenz 
Elngebaute Sicherung 
Lelstungsaufnahme 



Beschreibung 

0,5% 

< 1 ; 20 000 



3Vs.s 

6 mA 
± 1 % 

2 kHz 

Der Ausgang ist kurzschlussfest 

90 ... 270 V Wechsetspannung 
(AC) Oder 

100 ... 350 V Gleichspannung 
(DC) 

46 ... 440 Hz Oder DC 
1,6 A, trige 
29 W 



Nahere Angaben 



Rechtecksignal, Grundlinie ist Null- 
spannung 
Ourch Stromkreis 
Fur Spannung und Strom 
±2% 



In einem Bereich 



Fur alle Netzspannungen 



1,2.10. Einflussgrossen 

Die angegeben Oaten gelten nur dann, wenn das Gerat gemass den oMiziellen Prufverfahren kontroiliert wurde. 
Einzelheiten.die dieses Verfahren und die Fehlergrenzenkriterien betreffen, konnen von der PHiLiPS- 
Organisation Ihres Landes oder von N.V. PHILIPS' GLOEILAMPENFABRIEKEN, TEST AND MEASURING 



DEPT., EINDHOVEN, HOLLAND angefordert werden. 
Umgebungstemperaturen +6 ^C ... +40 °C 



Hdhe 

Feuchtigkeit 

Stossfestigkeit 

Vibration 

Akkiimationszeit 

Stdrgrad 

1.2.11. Mechanische Daten 
Abmessungen 



-10 ®C ... +56 ®C 
-40 ®C ... +70 °C 
5000 m 
15000m 

Das Gerat entspricht den 
Anforderungen gemass I EC 68 
Db Startdard 

1 000 Stosse von 1 0 g. 14 Sinus, 
Dauer 6 ms, in alien 
3 Richtungen 

30 Minuten in Jeder der drei 
Richtungen, 10-150 Hz; 

0,7 mm (Spitze-Spitze) und 5 g 
maximale Besdileunigung 
30 Minuten fik Normalbetrieb 

Das Gerat entspricht den 
Anforderungen gemass VDE 
Stdrgrad K 

Lange 410 mm 

Breite 316 mm 
Hdhe 154nim 



Betrieb innerhelb Spezifikation 

Arbeitsberelch 

Lagerung und Transport 

Betriebsfahlg 

Nicht Batriebsfahig 



I EC 68 E b 



I EC 68 F 



Kommend von —10 °C nach +20 °C 
bei 60% relativer Feuchtigkeit 



Ohne Bedienungsorgane, Deckel 
und Fiisse 



Gewicht 
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Benennung Beschreibung Nahere Angaben 

1 .2.12. Standardzubehor 
Kontrastfilterscheibe 
Abdeckhaube mit Aufbewahrungsraum 
Faltbarer Lichtschutztubus PM 9366 
BNC Ubergangsstecker PM 9051 

CAL Anschlussklemme - BNC Adapter 
Anleitting 

1.2.13. Wahizubehor 
PM 9335 

PM 9335L 
PM 9350 
PM 9350L 
PM 8927 
PM 8927L 
PM 9358 

PM 9347 
PM 9352 

PM 9353 




MA8649 

Abb. 1.2. Minderung der hochstzulassigen Eingangsspannung a!s Funktion der Frequenz 



1:1 Messkopf 

1.5 m Kahel 
1:1 Messkopf 

2.5 m Kabel 

10:1 Messkopf, 11 pF 

1.5 m Kabel 

10:1 Messkopf, 14 pF 

2.5 m Kabel 
10:1 Messkopf 

1.5 m Kabel 
10:1 Messkopf 

2.5 m Kabel 
100:1 Messkopf, 

5600 V maks., 2 pF, 

1.5 m Kabel 

AktiverT.V. Messkopf, 10:1, 11 pF 
Aktiver 10:1 Miniaturmesskopf 
100 kohm//6 pF 

Aktiver FET-Messkopf, 10:1, 100:1 
1 Mohm//3,5 pF 



12 Hz ... 70 MHz Strom-Messkopf 
(1 mA/div. ... 1 A/div.) 
Stromversorgung fur aktive 
Messkopfe 

19" Gestelleiobausatz 
Zubehortasche 
Oszillografenkamera 
Kamera Adapter fur PM 9380 
Polaroid Anti-Reflex Filter 
Langer Einblicktubus 
Batterlespelsung 24 V und 
330 V Gleichspannung 
Roilwagen 
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2 .Gebrauchsanleitung 

2.1. INBETRIEBNAHME 

2.1.1. Abnehmen und Aufsetzen der Abdeckhaube {Abb. 2.1.) 

Abnehmen: 

— Den Knopf in der Mitte des Deckels eine viertel Umdrehung nach links drehen (Stellung UNLOCKED). 

— Deckel abnehmen. 

Aufsetzen; 

— Den Verriegelungsknapf in Stellung UNLOCKED drehen. 

— Deckel an der Vorderseite des Oszillografen befestigot. 

— Knopf eindrucken und eine viertel Umdrehung nach rechts drehen (Stellung LOCKED). 

Bemerkung: Der Handgriff lasst sich drehen wenn die Druckknopfe auf ihren Lagern eingedrOckt werden. 
WARNUNG: In diesem Gerat werden hc^e Spannungen erzeugt, deshalb darf es niemals in gedffnetem 
Zustand eingeschaltet werden. 

Vor Wartungsarbeiten ist der Netzstecker zu ziehen und ist darauf zu achten dass alle Hochspannung 
fuhrenden Teite entladen sind. 

Bevor irgend eine Verbindung ausgefiihrt wird muss die Erdanschlussklemme an einen Schutz- 
leiter angeschlossen werden (siehe Abschnitt "Erdung"). 

2.1.2. Netzspannungseinstellungen und Sicherung 

Da das Gerat bei jeder Netzspannung zwischen 90 und 270 V Wechselspannung und zwischen 100 und 350 V 
Gleichspannung betriebsfahig Ist, erubrigt sich das Umschalten auf die ortliche Netzspannung. 

Der Sicharungshalter ist an der Riickwand angebracht. Die Sicherung 1,6 A, trage wird bei allan Netzspannungen 
angewandt. 

Es dCirfen nur die vorgeschriebenen Sicherungen verwendet werden. Die Verwendung reparierter Sicherungen 
und das Kurzschllessen des Sicherurtgshalter sind nicht zulassig. Das Gerat muss von alien Spannungsquellen 
getrennt sein wenn eine Sicherung ersetzt wird. 

2.1.3. Erdung 

Vor dem Einschalten muss dass Gerlit auf eine der folgersden Weisen mit einem Erdsehutzlaiter verbunden werden: 

- Qberden Erdanschluss (gekennzeichnet ^ ). 

- (iber das dreiadrige Netzkabel. Der Netzstecker darf nur in eine Schutzkontaktdose eingefuhrt werden. 

Diese Schutzmassnahme darf nicht unwirksam gemacht werden, z.B. durch Verwendung einer Verlangerungs- 
leitung ohne Schutzlelter. 

WARNUNG: Jede Unterbrechung des Schutzleiters inrrerhalb Oder ausserhalb des Gerats ist unzulSssig. 

Wenn ein Gerat von kalter in warme Umgebung gebradtt w^rd, kann dies zu einem sicherheits- 
technisch gefahrlichen Zustand fuhren. Deshalb sind alle Erdungsvorschriften sorgfaltig zu beachten. 

2.1 .4. dffnen des Gerats 

Beim Offnen von Abdeckungen Oder Entfemenvon Teilen mitWerkzeug konnen spannungsfuhrende Teile 
freigelegt werden. Auch konnen Arrschtussstellen spannungsfuhrend sein. 

Vor dem Offnen des Gerats muss das Gerat von alien Spannungsquellen getrennt sein. Wenn danach eine 
Kalibrierung, Wartung Oder Reparatur am geoffneten Gerit unter Spannung unvermeidlich ist, so darf das nur 
durch eine Fachkraft geschehen, welche die damit verbundenen Gefahren kennt. 

Ersetzen des Netzsteckers geschieht auf eigene Gefrfir. Nach dem Ersetzen des Netzsteckers ist es ratsam einen 
Hochspannungstest I EC 348 vorzunehmen. 

Kondensatoren im Gerat konnen noch geladen sein, selbst wenn das Gerat von alien Spannungsquellen getrennt 
wurde. 

2.1.5. Einschalten 

Der Netzschalter POWER ist gekoppelt mit der Rasterbeleuchtungseirrsteller ILLUM und befindet sich an der 
Vorderseite des Cerates unter dem Bildrohrenrahmen. 

Der Oszillograf darf niemals eingeschaltet werdai. wenn eine Leiterplatte Oder Baustein entfernt wurde. 

Eine Leiterplatte oder Baustein darf nicht fruher als eine Minute nach Ausschaltung des Cerates entfernt werden. 




2.2. BEDIENUNGSORGANE UND BUCHSEN 
2.2.1. Vertikalablenkung (Y) 
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Abb. 2.3. Vertikalablenkung 

1. Vertikalablenkungsart-Schalter 

Taste A Kanaf A 

Taster A+8 KanSie A und B afgebraisch addiert 

Taste B Kanal B 

Taste C Kanal C 

Taster C+D Kanale C und D algebraisch addiert 

Taste D Kanal D 

Jede Kombination obiger Darstellungsarten ist mdglich. 

Wenn keine Taste gedruckt ist, ist Kanal A eingeschaltet 

2. Darstellungsart Schalter CHOP/ALT 

Die in Punkt 1 erwahnten Kanale konnen gechopped Oder altemierend dargestellt werden. Wenn keine Taste 
gedruckt ist und zwei oder mehr Kanale eingeschaltet sind, dann ist die Darstellung gechopped. 

3. Abschwacher-Einsteller 



AMPL/DIV 

AMPL/CAL 



4. Eingangskopplung-Schalter 



Stufenweise Einstellung der Ablenkkoeffizienten, kombiniert mit; 
Stufenlose Einstellung der Ablenkkoeffizienten. 

Wenn dieser Knopf gezogen ist. wird die Polaritat des Kanals invertiert. 
AC SignalkoF^iung uber einen Sperrkondensator 
O Kandeinganggeerdet,5ignalleerlauf 

DC Dir^te Kopplung 



(Wenn keine Taste eingedriickt ist, ist Einstellung AC wirksam.) 
Stufenlose Einstellung bewirkt vertikale Verschiebung des betreffenden 



5. POSITION 

Kanals. 

VOREINSTELL-BEDIENUN6SORGANE 

Ausgieidt des Stufenabschwsichergleichgewichtes 
Verstarkereinstellung des Stufenabschwachers 



Horizontalablenkung (X) 




Abb. 2.4. Horizontalablenkung 



1 , Horizontalablenkungsart-Schalter 



MAIN TB 
EXTX DEF=L 



DEL'D TB 



Die Horizonulablenkung wird vom Hauptzeitablenkgensrator bewirkt. 

Ein Tail der Darstellung wird au^ehellt wenn die vsrzogerte Zeitabienkung 
eingeechaftet ist. 

Horizontalablenkung wird bewirkt durch ein Signal kommend von: 

— der Eingangsbucb$e des Horizontalverstarkers (3) 

— einem der vertikaien Kanale (4) 

— dem Netz (4). 

Die Horizontalablenkung wird vom verzogerten Zeitablenkgenerator 
bewirkt. Wenn keine Taste eingedriickt ist, dann gilt MAIN TB. 



2. Position und Dehnung der Zeitabienkung 

POSITION Stufcniose Einstellung der horizontalen Verschiebung der Darstellung. 

TB M AGN Zug-Druck Schalter fur 5-fache Steigerung der Zeitabtenkkoeffizienten. 







STEP AND’VAR. | 
'sweep TIME I 



ASb. 2.5. Haupaeitablenkung 



Hauptzeitablenkung-Wahischalter 

AUTO Wann keine Triggerimpulse vorbanden $ind, 1st der Hauptzeitablenk- 

generator freilaufend. 

TRIG Die Hauptzeitablenkung wird auf normale Weise getriggert. 

SINGLE Single sweep Zeitablenkung. Nach Betatlgung der Taste Single lauft der 

Hauptzeitablenkgenerator nur einmal ab. Wenn keine Taste eingedruckt ist, 
arbeitet die Zeitablenkung in Betriebsart Single Sweep. 

2. Schalter TIM E/D IV or Stufenweise Einstellung der Zeitkoeffizienten der Hauptzeitablenkung; 

DELAY Drehschalter mit 22 Stellungen. Wenn die verzogerte Zeitablenkung 

wirksam ist, dann ist die Verzogerungszeit nach der die verzogerte Zeit- 
ablenkung startet gegeben dutch die Einstellung der Heiipotentiometer 
"DELAY TIME" mal TIME/DIV Koeffizient dieses Schalters. 

Tl ME/DI V CAL Slufenlose Einstellung des Zeitkoeffizienten. 

3. LEVEL/SLOPE Stufenlose Einstellung zurWah! des Triggerpegels bei welchem der Zeit- 

ablenkgenerator startet. Der Zug-Druckschalter gestattet Wahl der Triggerung 
auf der positiv oder negativ gerichteten Flanke des Signals. 

4. Anzeige NOT TRIC'D Leuchtet auf wenn keine Triggerung des Hauptzeitablenkgenerators erfoigt ist. 

5. Hauptzeitablenkung Dieser Schaiter besteht aus vier Tasten {A, B, C, D) fiir die Wahl des Trigger- 

Triggerquelle-Wahlschalter signals von einem der Vertikalablenkungskanale. Wenn die beiden Tasten A 

und B eingedruckt sirxJ, wird das zusammengesetzete Triggersignal gewahit. 
Wenn die beiden Tasten B und C eingedruckt sind, wird ein Tell der Netz- 
spannung alsTriggersignal verwendet. 

Wenn die beiden Tasten C und D eingedruckt sind, wird das Signal welches 
an Buchse EXT liegt als Triggersignal verwendet. Falls keine Taste eingedriickt 
ist, ist Signal A eirtgeschaltet. 
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2.2.4. Verzogerte Zeitablenkung 




Abb. 2.6. Verzogane Zeitablenkung 



1. SchalterTIME/D!V 

TIME/DIVCAL 

2. DELAY TIME 



3, STARTS/TRIG 



4. LEVEL/SLOPE 



5. Verzogerte Zeitablenkung 
Triggerquelle-Wahlschaiter 



Stufenwei$e Ein$tellurtg der Zeitkoeffizienten der verzogerten Zeitablenkung: 
Drehschalter mit 14Stellungen. In Stellung OFF wird die verzogerte Zeit- 
ablenkung abgeschaltet. 

Stufenlose Einstellung der Zeitkoeffizieitten der Zeitablenkung, 

Kalibrierter Helipotentiometer zur Einstellung der Verzogerungszelt, nach 
welcher der verzogerte Zeitablenkgenerator wirksam wird. Diese Verzogerungs- 
zeit IstgegebCT durch die Einstellung DELAY TIME mai TIM E/DI V 
Koeffizient der Hauptzeitablenkung. 

Wenn Taste STARTS eingedruckt ist, startet sofort nach der Verzogerungs- 
zeit die verzogerte Zeitablenkung (die verzogerte Zeitablenkung erfordert in 
diesem Falle keinTriggersignal). Wenn Taste TRIG eingedruckt ist startet 
die verzogerte Zeitablenkung nach der Verzogerungszelt nach Empfang eines 
Triggerimpulses. Keine Taste gedruckt hat die gleiche Wirkung wie Taste 
STARTS gedruckt. 

Stufenlose Einstellung zur Wahl des Triggerpegels bei welchem der 
verzogerte Zeitablenkgenerator getriggert wird, Der Zug-Druck Schalter 
gestattet Wahl der Triggerung auf der positiv oder negativ gerichteten Flanke 
des Signals. 

Dieser Schalter besteht aus vier Tasten (A, B, C und D) fur die Wahl des 
Triggersignals von einem der Vertikalablenkungskanale. Wenn die belden 
Tasten A und B eingedruckt sind, wird das zusammengesetzte Triggersignal 
gewahit. 

Falls keine Taste eingedruckt ist, ist Signal A eingeschaltet. 
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2.2.5. Bildteil 

1. POWER/ILLUM Stufenlose Einstellung der Rasterbeleuchtung, komblniert mit Ein/Aus- 

Netzschalter. Signallampe zeigt Betriebszustand (ON) an. 

2. INTENS Stufenlose Einstellung der Biidheiligkeit 

3. FOCUS Stufenlose Einstellung der Fokussierung des Elektronenstrahls. 

Verschiedenes 

1. CAL AusgangdHJchsefurdie Kalibrierung: 

— der Verstarkiing des Vertikatablenkverstarkers 

— der Frequenzkompensationvon Abschwacher-Messkopfen. 

Geeignet fw' Spannungs-Messkdpfe und Strommesskopfe. 



2.3. 



GRUNDEINSTELLUNGEN 

Bevor mit dem Oszillografen Messungen ausgefiihrt werden, muss man sich uberzeugen dass der Stufenab- 
schwacher-Ausgleich und die Verstarkur^skalibrierung fur alle Kanale einwandfrei eingestellt sind. 

Falls erforderllch, wiefolgt handein: 

1. Einstellen des Stufenabschwacher'Gleichspannungsgleichgewichts 

- Taste MAIN TB des Horizontalablenkungsschaiterseindrucken. 

- Taste AUTO des Hauptzeitablenkungsschalters eindrucken. 

- Mit Einstellern INTENSITY und FOCUS die Bildscharfe adjustieren, 

- Die entsprechende Kanaltaste des Vertikalablenkungsschalters eindrucken, 

- Taste 0 des Eingangskopplungsschalters eindrucken. 

- Mit Knopf POSITION das Bild derart einstellen, dass es sich ungefahr in der Mitte des Schirms befindet. 

- Den stufeniosen Einsteller AMPL auf CAL stellen. 

- Es 1st darauf zu achten dass beim Drehen des Stufenschalters 
AMPL das Bild nicht springt. 

Wenn notig, Regler SAL einstellen. 

- Den Vorgang fiir jeden Kana! wiederholen. 

2. Verstarkungskaiibrierung 

Wenn nicht anders erwabnt befinden sich die Einstellelemente 
In den glelchen Stellungen wie beim vorgehenden Verfahren. 

- Schalter AC-O-DC auf AC stellen. 

- Schalter AMPL auf 0,5 V und den stufeniosen Einsteller 
auf CAL stellen. 

- Kanaleingang mit Ausgang CAL verbinden. 

- Kontrollieren ob die Vertikalabtenkung genau 6 Div. betragt. 

Nbtigenfall Regler GAIN adjustieren. 

- in diese Kalibrierung kann ein Abschw&her-Messkopf 
einbezogen werden. Der Abschwachfaktor des Messkopfs 
muss in Bezug auf die Stellurtg des Schalters AMPL in 
Betracht gezogen werden. 

- Den Vorgang fiir jeden Kanal wiederholen. 

Abb. 2.7. 




BEDIENUNGSANLEITUNGEN 



2.4.1. Allgemeines 

Vor dem Einschalten Ciberzeuge man sich obder Oszillograf einwartdfre! den INBETRIEBNAHME Vorschriften 
gemass ( Abschnitt 2.1 ,) instatliert 1st und dass die erwahnten Sicherheitsmassnahmen eingehalten wurden. 

2.4.2. Vertikalablenkung 

Zur Darstellung der gewiinschten Kanale die entsprechenden Tasten des Vertikalablenkungsschalters eindrucken. 
Wenn zwei oder mehr BildsignaJe dargestellt wrerden, kann die Darstellung in alternierender oder gechoppter 
Betriebsart erfolgen. In der altemierenden Betriebsart werden die Kanale hintereinander dargestellt; beim 
Rucklauf der Hauptzeitablenkung wird die Darstellung von einem Kanal auf den anderen umgeschaltet. 
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In der gechoppten Betriebsart warden die Kanale wahrend der Zeitablaikung von einem auf den anderen 
umgeschaltet. In der gechoppten Betriebsart ist die Darstellungszeit ca. 500 ns pro Kanal. Ab /03 Version; 

0,5 und 2 ixs. schaltbar, siehe Abb. 3.47. 

Fur eine gute Darstellung ist es ubiich bei hohereti Ablenkgeschwindjgkeiten die alternierende Betriebsart 
anzuwenden und bei niedrigeren Ablenkgeschwindigkeiten die gechoppte. 

Es ist zu beachten dass bei zusammengesetzter Triggerungsart die alternierende Darsteliung gewahit wird, weil 
sonst die Chopperimpulse die Triggerschaitung beeinflussen. 

Die zu beobachtenden Signale sind an die Buchse (n) A ... D zu legen ur>d der AC/O/DC Schalter ist abhangig 
von der Zusammensetzung der Signale auf AC Oder DC zu stellen. Da der vertikale Verstarker gleichspannungs- 
gekoppeit ist, ist die ganze Bandbreite des Gerates verfugbar und die Gleichspannungskomponenten werden in 
Stellung DC des AC/O/DC -Schalters als Bildverschiebungen sichtbar. 

Sind kleine Signale hohen Gleichspannungen uberl^rt kann dies storend sein. Jede Abschwachung des Signals 
verursacht auch eine Abschwachung der kieinen Wechselspannungskomponenten. In diesem Falle ist der 
Eingangsschalter in AC Stellung zu bringen wodurrfi ein Sperrkondensator die Gleichspannungs- und Nieder- 
frequenz-Signale unterdriickt. Dies hat Dachschrage zur Folge bei Darstellungen von Niederfrequenzsignalen. 
Stellung 0 unterhricht das Signal und erdet den Verstarkereingang urn den 0 V Pegel schnell bestimmen zu 
konnen. 

Mit Hilfeder Einsteller POSITION !as«sich die Darstellung invertikaler Richtung verschieben. Es ist zu 
beachten, dass bei zusammengesetzter Triggerungsart der Trigger-Startpunkt von der vertikalen Verschiebung 
beeinflusst wIrd. 

2.4.3. Horizontalablenkung 

AbhSngig von der Stellung des Horizontalablenkungsschalters ist folgende Horizontalablenkung moglich: 

- Hauptzeitablenkung 

- Ext. X-Abienkung 

- Verzogerte Zeitabienkung 

Mit Einsteller POSITION kombiniert mit der Dehnung der Zeitabienkung kann die Darstellung in horizontaler 
Richtung verschoben werden. 

Wenn Taste MAIN TB Oder DEL'D TB eingedruckt ist, wird die Horizontalablenkung von der Hauptzeit- 
ablenkung bezw. der verzbgerten Zeitabienkung bewirkt Wenn Taste EXT X OEFL eingedruckt Ist, wird 
Horizontalablenkung bewirkt durch; 

- Einen der Vertikalabienkungskanale A, B, C oder D 

- Netzspannung 

- Extern Uber Buchse EXT 

2.4.4. Hauptzeitablenkung 

Lineare Horizontalablenkung ist verfOgbar wenn Taste MAIN TB der Horizontaldarstellungsschalter 
eingedruckt ist. 

Die Betriebsart der Zeitabienkung ist mit den folgenden Schaltem wahibar: 

auto - Zeitabienkung freilaufend, auch wenn keine Triggerimpulse anliegen. 

Folglich ist das Bild immer sichd^ar. 

Betriebsart AUTO kann in alien Fallen verwendet werden, in welchen 
auch Betriebsart TRIG anwendbar ist, ausgenommen bei Signalfrequenzen 
niedriger als 10 Hz oder Impulsreihen mit einer "AUS" Zeit uber 1 00 ms. 
Sobald Triggerimpulse vorhanden sind, wird der Freilauf der Zeit- 
abienkung automatisch beendet und wird der Zeitablenkgenerator normal 
getriggert. 

TRIG - Die Zeitabienkung wird slchtbars<*ald Triggerimpulse vorhanden sind 

urtd die Triggerpegeleinstellung korrekt ist. 

SINGLE - Die Zeitabienkung lauftnach Empfang eines Triggerimpulses nur 

einmal ab. Nacb diesem "Sweep" muss die Zeitabienkung durch 
Eindrudcen der Taste SINGLE emeut eingestellt werden. 

Wenn einmalige Vorgange beobachtet (und in der Regel fotografiert) 
werden mussen, ist es oft wuns»^nswert dafiir zu sorgen, dass nur ein 
S^zahn erzeugt wird, selbst wenn moglicherweise nach Darstellung dieses 
Vorgangs mehrere Triggerimpulse erzeugt wiirden. 
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24.5. Triggerung 

Wenn ein oder mehrere Signale dargestellt warden sollen, muss urn ein stillstehendes Bild zu erhalten, die 
Zeitabienkung immer an einem fasten Punkt des Signals gestartet werden. 

Der Zeitablenkgenerator wird deshalbvon Triggerimpulsen gestartet, die abhangig von der Stellung des Haupt- 
zeitbasis-Triggerquelle-Wahlschalter.folgenden Signalquellen entstammen: 

— Einer der Vertikalablenkungskanale A, B, C oder D 
— Zusammengesetztes Signal 
— Netzspannung 
- Externe Spannung 

Die Amplitude der Triggersignaie von einem der Vertikalablenkungskanale, oder vom zusammengesetzten Signal 
ist proportional zur Veriikatablenkung des Bildes und daher von der Einstellung des Eingangsabschwacher 
abhangig. 

Fiir zusammengesetzte Triggerung mussen die Taste A und B eingedruckt werden. Bel dieser Betrlefasart wird 
das Triggersignal dem gemeinsamen Vertikalablenkungsverstarker entnommen. 

Zusammengesetzte T riggerung ermoglicht: 

a. Triggerung durch Differenzsignale, mit beispielsweise dem Gerat in Betriebsart A+B und mit einer der 
Eingangsspannungen invertiert. 

b, Darstellung von zwei bis vier Signalen mit verschiedenen Frequenzen ohne Beziehung zuelnander. 

In diesem Fall miissen die Triggerpunkte der verschiedenen Signaie im gleichen Triggerpegelbereich liegen. 

Bemerkung: - Bei Triggerung in der zusammengesetzten Betriebsart, muss die Darstellung immer in 
Betriebsart AL T eiiolgen. 

In Betriebsart CHOP wirken die Chopper-Impulse els Triggerimpulse und verursachen dadurch 
ein unstabiles Bild. 

— Bei zusammengesetzter Triggerung wird der Triggerpunkt des Signals auch vom Vertlkal- 
einsteller POSITION bestimmt. Bine kleine Modifikation fiir "AC" zusammengesetzta 
Triggerung lost dieses Problem. Beschreibung (nur in Bnglisch) im Abschnitt 3.2.2. 

Netztriggerung wird durch Eindriicken der beiden Tasten B und C bewirkt. 

Ole Hauptzeitablenkung wird von einem Teil der Netzspannung getriggert, Die Kopplung mit der Netzspannung 
wird mit Hilfe einer eptischen Trennschaltung eriangt, dadurch bleibt das GerSt von der Netzspannung isoiiert. 
Externe Triggerung wird durch Eindrucken der beiden Tasten C und D bewirkt. 

Die Hauptzeltabienkung wird nun von einem an BUCHSE EXT angeiegten externen Signal getriggert. 

Mit Einsteller LEVEL isi der Triggerpunkt auf der Flanke des Signals wahlbar. 

Der Zug-Druck Schalter SLOPE erlaubtdie Wahl der positiv oder negativ gerichteten Flanke. 

Wenn der Hauptzeitbasisgenerator keine Triggerimpulse erhalt, dann leuchtet Anzeige NOT TRIG D auf. 

Im SINGLE SWEEP-Betrieb leuchtet diese Anzeige wenn der Zeitablenkgenerator erneut eingestellt wurde und 
das Erscheinen des nachsten Triggerimpulses erwartel. 

Die Ablenkzeit der Hauptzeitablenkung wird mtt Knopf TIME/DIV or DELAY TIME eingestellt. Wenn die 
verzogerte Zeitabienkung eingeschaltet ist, dann ist die Zeit zwischen dem Start der Hauptzeitablenkung und 
der verzogerten Zeitabienkung vom Produktder Einstellung des 10-Drehungsknopfes DELAY TIME mal der 
Einstellung des Ablenkzeitst^alters MAIN TB gegeben. 

Mit dem inneren Knopf lassen sich Zeitablenkzeiten zwischen den Stufen einstellen. Fur Zeitmessungen muss 
dieser Knopf immer auf CAL stehen. 

Der Koeffizient TIME/DIV der Zeitabienkung lasst sich durch Ziehen des Zug-Druck Schalters TB MAGN 
5-fach dehnen. 

Mit Einsteller HOLD OFF lasst sich die Sperrzeit des Hauptzeitablenkgenerators variieren. Dies ist die Zeit 
die der Zeitablenkgenerator benotigt bis er zum Empfang des nachsten Triggerimpulses bereit ist, Einsteller 
HOLD OFF ermoglicht eine stabile Darstellung von komplizierteren Signaie, z.B. periodische Doppelimpulse. 
Der normals Stand des Einstellers HOLD OFF ist Rechtsanschlag. Linksdrehung erweitert die Sperrzeit. 

24.6. Verzogerte Zeitabienkung 

Wenn Taste MAIN TB des Sdialters fur die horizontale Darstellung eingedruckt ist und der Knopf TIME/DIV 
der verzogerten Zeitabienkung nicht in Stellung OFF ist, vnrd ein Tell der Hauptzeitablenkungslinie zusatziich 
aufgehellt. 

Der Zeitpunkt des Starts der verzogerten Zeitablenkur>g wird von den Einstellungen des Knopfs TIME/DIV der 
Hauptzeitablenkung und des 10-Drehungsknopfes DELAY TIME bestimmt. Wenn Taste STARTS des Schalters 
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der verzogerten Zeitablenkungsart eingedriicki ist, dann starlet die verzogerte Zeitablenkung sofort nach der 
Verzogerungszeit. 

Wenn Taste TRIG eingedriickt ist starlet die verzogerte Zeitablenkung nach der Verzogerungszeit und nach 
Erha/i eines Triggerimpulses. 

Der Triggerwahler der verzogerten Zeitablenkung besitzt die gleichen Moglichkeiten wie der Triggerwahler der 
Hauptzeitablenkung mit Ausnahme von LINE und EXT Triggerart. 

Die Funktion des Einstellers LEVEL/SLOPE ist die gleiche wie fur die Hauptzeitablenkung beschrieben, 

Die Zeitdauer des zusatzlich aufgehellten Teils der Hauptzeitablenkung wird von der Einstellung des Knopfs 
Tl ME/DIV der verzogerten Zeitablenkung bestimmt. 

Mit dem inneren Knopf lassen sich die Ablenkzeiten zwischen den Stufen einstellen. Fur Zeitmessungen muss 
dieser Knopf immer auf CAL gesteilt werden. 

Wenn Taste DEL'D TB der horizontalen Darstellung eingedriickt ist wird der zusatzlich aufgehellte Teil iiber die 
gesamte Schirmbreite sichtbar gernacht. 




Notice d’emploi 
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I.Generalites 



1.1. INTRODUCTION 

L’Qscilloscape portatif haute frequence PM 3244 prfeente quatre voies identiques de deviation vertical© a haute 
sensibility (5 mV/div) et sur une largeur de bands etendue de 50 MHz. 

II y a un large choix de deviations verticales possibles: une, deux, trots ou quatre voies (alternees ou decoupees). 
De plus, les deux premieres voies peuvent etre additionnees et aussi les deux dernieres voies. La polarite de 
chaque vote peut §tre inversee. 

Pour ce qui est des deviations horizontales possibles, on distingue: la deviation de base de temps prirrcipale 
(avec ou sans base de temps retardie intensifi6e), la d6viation de base de temps retardee ou la deviation extern©. 
Si i'on except© la source de dydenchement normal, le PM 3244 offre un declenchemenl composite. 

Get oscilloscope se caracterise par une alimentation a faible dissipation fonctionnant pour une tension 
alternative entre 90 et 270 V ou pour une tension continue entre 100 et 350 V. 




Fig. 1.1. Oscilloscope portatif i quatre voies PM 3244 
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1 .2. CARACTERISTIQUES TECHNIQUES 

Les specifications sont valables apres pue I’appareil a ete prechauffe pendant 30 minutes. 

Les valeurs indiquees avec tolerance sont garanties. Les chiffres sans tolerance ne servent qu'a titre 
d'information et correspondant aux characteristiques d'un appareil moyen. 

Get appareil a ete con?u et teste conformement a la norme C.E.1. 348 pour apparells de classe I. A sa livraison 
ii repond aux regies de securite. La pr^nte notice comporte les informations et les avertissements necessaires 
a I'utiilsateur afin d'assurer le fonctionnement de I'appareil dans les conditions de securite et de le maintenir 
conforme a la norme. 



Designation Specification 

1.2.1. Tube a rayons cathodiques 

Type PHILIPS D14-125GH/37 

Airedemesure 80 mm x 100 mm 

Typed'ecran Phosphors P31 (GH) 

Vitesse d'Scriture photographique 750 cm/ps 



Tension d'accillration totale 
Graticule 

Illumination de graticule 



lOkV 

Divisions 8 x 1 0 cm avec 
subdivisions de 2 mm sur les 
axes centraux. 
Continuellemem variable 



Information suppl^mentaire 



Tube 3 face rectangulaire, type domed 
mesh, post-acc^l^rateur, couche 
phosphore doublee de m^tal 
8x10 divisions 

an option, couche phosphore P1 1 (BE) 
ou P7(GM) 

Mssurg avec un appareil photographique 

Steinheil Oscillophot M6 

Ouverture: 1 :1,2 

Rapport ebjet/image: 1 :0,5 

Film: Polaroid 410 (10000 ASA) 

pas de pre-vollage 

Phosphore du type P31 (GH) 



Les lignes interrompues indiquent les 
points 10 % et 80 % pour la mesure du 
temps de montSe. 

Luminosity maximale nettement visible 
dans les conditions d'ydairage normales 
de laboratoire. 



1.2.2. Deviation verticale (Y) 
Nombre de voles 
Modes d'affichage 



Temps d'affichage par voie en 
mode decoupy 
Gamme de frequence 



Temps de montye 
Depassement 



4 Quatre voies identiques, A, B, C et 0 

Vote A seulement 
Voie B seulement 
Voie C seulement 
Voie D seulement 
Voies A+B additionnees 
Voies C+D additionnees 
Ces modes peuvent tous etre 
decoupes ou alternes. 

Toutes les voies peuvent etre 
inversees. 

Environ 500 ns 

Continu a 50 MHz 
10 Hz a 50 MHz 
7 ns 

±2% max. 



A partir de la version /03: 0,5 ou 2 ps, 
commutable. (Voir fig. 3.47). 

Couplage continu 

Largeur de bande superieure —3 dB 

Couplage capacitif 

Largeur de bande superieure —3 dB 

Impulsion d'essai avec temps de montye 
1 ns, deviation de 6 divisions et temps de 
repetition de 1 us 
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Designation 


Specification 


Information suppiSmentaire 


Coefficients de deviation 


5mV/DIVa2V/DIV 


En 0 positions etalonnees (progression 
1-2-5), avec commande non-calibree 
continue 1 ; > 2,5 par potentiometre 


Precision 


±3% 




Tension d'entree 


± 400 V max. 


Tension continue -t- Crete de tension 
alternative. En positions 5 mV/DIV a 
20 mV/DIV de I’attenuateur d'entree 
reduction de la tension d'entree 
maxImale admise a frequences 
>500tcHz, Voir Fig. 1.2. 


Deviation maximale 


24 divisions 


Pour tensions sinusol'dales jusqu'a 15 MHz 




> 6 divisions 


Pour tensions sinusoi'dales de 15 MHz 
8 BO MHz 


Amplitude totale maxi 


24x r^glage d'an^nuateur 


Attenuateurs en position CAL 


en modes A-B et C-D 


Gamme de dScadrage 


16 divisions 




Rejection en mode commun 


>100:11 1MHz 


AprSs de r^glage 


Diaphonie entre voies 


35 dB max. 


Pour toutes combinaisons d'attenuateurs. 
La reference est 6 div. d'amplitude (0 i 
50 MHz), mode decoupe. 


Instability, derive de trace 


< 0,3 div/h a 20 ®C 


Apres 15 min. de pre-chauffage 


Derive de temp4rature 


< 60 pV/®C typique 




Balance d'attynuateur 


< 0,3 div 


En commutant entre positions 
d’attenuateur 


Entree 


Impedance 


1 Mohm//15pF 




Couplage 


AC-O-DC 




Temps RC 


22 msec 


Commutateur de couplage sur "AC" 


Retard de signal visible 


20 nsec 




Deviation horizontale (X) 


Modes d’affichage 


— Base de temps prindpale 

— Base de temps prirwipale 
intensifi4e par base de 
temps de retardee 

— Base de temps retardee 






— Fonctionnement X/Y 


Fonctionnement X/Y quatre traces 
avec deviation X par une des 4 voies 
verticales, un signal externe ou )e 
signal d'aiimentation 


Amplificateur de deviation horizontale 




Largeur de bande 


Continue a 1 MHz 


Sur 6 divisions 
Limite supirieure —3 dB 


Coefficient de deviation 


450 mV/div 


A I'aide de I'entree EXT 




Coefficients d'attenuateur 


S'appiiquent lorsqu’une des voies 




vertical 


verticales est utilisee a la deviation 
horizontale 


Precision 


±10% 


Utilisant un canal vertical pour 
deviation horizontal 



Impedance d'entree 



1 Mc^m//15pF 
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Designation 


Specification 


Information supplementaire 


Difference de phase entre 
ampl. de deviation vert, et 
ampl. de deviation horizontale 


inferieure a 3*^ 


a 100 kHz 


Deviation par tension secteur 


8 divisions 


La deviation depend de la tension 
secteur et est regie sur 8 DIV pour 
tension secteur 220 V a I'usine 


Base de temps principale 


Fonctionnement 


Automatique 


En mode automatique, la base de 




Dtelenche 


temps est en fonctionnement libre env. 




Balayage unique 


100 ms. apres la disparition du signal r 

de declenchement. 


Coefficients de temps 


0,5s7DIV ... 50 ns./DIV 


En 22 positions etalonnees 
(progression 1 -2-5) 

Commands continue non-etalonnee 
1 : > 2,5 


Precision 


±3% 


± 5 % pour 0,5 s/DIV et 0,2 s/DIV 
±5% pour 100 ns./DIV et 50 ms./DIV 


Base de temps retard^a 


O^marre imm^iatement apres 
le temps de retard ou est 
d^clertchable apr^ le temps 
de retard 




Coefficients de temps 


1 ms./DIV ...50ns./DIV 


En 14 positions ^talonnies 
(progression 1-2-5} 

Commande continue non-6talonn^e 
1 : > 2,5 


Precision 


±3% 


± 5 % pour 100 ns, /DIV et 50 ns./DiV 


Agrandisseur de base de temps , 


Agrandissement 
Vitesse de balayage efficace 


x5 


b 


maximale 


lOnsec/DIV 




Tolerance suppi^mentaire 


±2% 




Declenchement de la base de temps principale 




Source 


interne 

Composite 

Secteur 

Externe 


A partir de la voie A, B, C ou D 


Largeur de bande de 
declenchement 


Continu a 50 MHz 


Limite superieure —15 dB 


Sensibilite de declenchement 


Interne < 05 DIV 


0,3 DIV typique 




Externe < 250 mV 


150 mV typique 


Selection de pente 


+ ou — 




Impedance d'entree pour 


1 Mcrf>m//15pF 


Identique pour chaque entree de 


declenchement externe 




deviation verticale 



Tension d'entree 



± 400 V max. 



Tension continue + crgte de tension 
alternative 
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1.2.7. Declenchement de la base de temps retardee 

Identique au declenchement de la base principale sauf: 
Source Interne 

Composite 



Retard de balayage 
Temps de retard 



Erreur suppt^mentaire du 
temps de retard 
Jitter du temps de retard 

1 .2.8. Unite d'etalonnage 
Tension 
Courant 
Precision 
Frequence 
Protection 

1.2.9. Alimentation 
Tensions secteur 

Frequence secteur 
Fusible secteur incorpor^ 
Consommation 



Continuellement variable entre 
0,3x et > 1 0x le coefficient de 
temps de la base de temps 
principale 

0.5% 

< 1 ; 20.000 
3Vcc 

6 mA 
± 1 % 

2kHz±2% 

La sortie est exempte de 
courts-circuits. 

90 ... 270 V en altematif 
ou 100 ... 350 V en continu 
46 ... 440 Hz ou continu 
1,6 A action diff^r^e 
29 W 



A partir de la vole A, B, C ou D 

R^glable a I'aide d'un potentiometre 
10-tours 



Onde carree, ligne de base 0 V 
Par le boucle de courant 
Pour la tension et le courant 



En une gamme 

Pour routes tensions secteur 



1.2.10. Donnies d'anvironnement 

Les donn^es d'environnement ne s'appliquent que lorsque I'appareil est contr6l6 conform6ment aux processus 
officiels, Pour plus de details sur ces processus el les crit^res de panne, s'adresser g I'organisation Philips locale 
ou i N.V, Philips' Gloeilampenfabrieken. Test and Measuring Department, Eindhoven, Holland, 



Temperature ambiante 


+5 ®C ... +40 «C 


Gamme nominale d'utilisation 




-10 oc ... +55 ®C 


Gamme limite de fonctionnement 




-40 OC ... +70 ®C 


Gamme d'emmagasinage et de transport 


Altitude 


5000m 


Fonctionnement 




15 000m 


Al'arret 


Humidite 


L'appareil repond aux normes 
lECeSDb 




Choc 


1000 chocs de 10 g, % sinusoi'de, 
duree 6 ms, dans diacune des 
trois directions 


i EC 68 E b 


Vibration 


30 min. dans chacune des trois 
directions, 10-150 Hz; 0,7 mm 
crete-a-crete et 5 g acceleration 
maximale 


1 EC 68 F 


Temps de retablissement 


30 minutes (en fonctionnement 


quand l'appareil passe de — 1 0 '^C a 




normal} 


+20 ®C a 60 % d'humidlt^ relative 


Perturbation electromagnetique 


L'appareil i4pond aux normes 
VDE, Storgrad K 
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1.2.11. Caracteristiques mecaniques 

Dimensions Longueur 410 mm 

Largeur 316 mm 
Hauteur 154 mm 

Poids 9,7 kg 



1.2.12. Accessoires livres avec I'appareil 
Filtre de contraste 

Couvercle frontale avec remplacements pour accessoires 

Visiere pliante PM 9366 

Adaptateur BNC banane PM 9051 

Borne CAL - Adaptateur BNC 

Notice d'emploi et d'entretien 



Non compris commandes, couvercli 
et pieds 



1.2.13. Accessoires en option 

PM9335 Sonde 1:1, cable 1,5 m W9353 

PM9335L Sonde 1:1, cable 2,5 m 

PM9350 Sonde 10:1, cible 1,5 m, 11 pF PM9355 

PM 9350L Sonde 10:1, cSbIe 2,5 m. 14 pF PM 9346 

PM8927 Sonde 10:1, c§ble 13m PM8960 

PM8927L Sonde 10:1, cable2,5m PM 8992 

PM 9358 Sonde 100:1, 5,6 kV max. PM 9360 

200Mohm//2pF (1,5 m) 

PM 9347 Sonde T.V. active, 10:1, 11 pF (1,5 m) PM 8971 

PM 9352 Sonde miniature active 10:1 PM 8910 

100 kohm//6 pF (2,6 m) PM 8980 

PM 8901 
PM 8991 



Sonde FET active 10:1, 100; 1 

1 Mohm//33 pF (1,6 ti) 

Sonde de courant 12 Ht ... 70 MHz 
Alimentation de sonde 
Jeu pour montage en rack 19” 
Sacoche pour accessoires 
Appareil de photographie 
d'oscIMogrammes 

Adapteur de camera pour PM 9380 
Filtre Polaroid 
Visiere longue 

Jeu de batteries, 24 V dc et 330 V dc 
Chariot 




MA66t9 



Fig. 1.2. Reduction de /a tension d'errtree maximale en fonction de la frequence 






Fig. 2. 1. Depose du cauverele frontal 




Fig. 2.2. Vue arriere de I'appareil 
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2. NOTICE d 'EMPLOl 

2.1. INSTALLATION 

2.1.1. Demontage et montage du couvercle frontal (vmr fig. 2.1.) 

Demontage: 

— Tourner le bouton au centre du couvert^e d'un quart de tour vers la gauche (position UNLOCKED). 

— Enlever le couvercle. 

Montage: 

— Tourner le bouton de verrouillage vers positiot> UNLOCKED 
— Fixer le couvercle sur la partie avant de I'oscilloscope. 

— Enf oncer le bouton et le tourner d'un quart de tour vers la droite (position LOCKED). 

Remarque: Pour faire pivoter la poignee, // faut enf oncer les boutons-poussoirs aux etriers. 

ATTENTION: Le present appareil produit des tensions etev^eset ne peut done pas etre utilise avec les plaques 
du chSssis dgposees. La fiche secteur doit 6tre eniev^ et tous les points haute tension decharges 
avant de proc4der a n'importe quel travail d'entretien. 

Avant de proceder a toute autre connexion, la borne de terre de I'appareii doit etre reiiee a la 
ligne de terre du r^eau (voir mise a la terre). 

2.1 .2. Adaption d la tension secteur et fusible 

La capacity d'utilisation a toute tension secteur comprise entre 90 et 270 V aiternatif ou entre 100 et 350 V 
continu supprirne la n^cassite d'adapter le PM 3244 a la tension secteur locale. 

La porte-fusifale mont4 sur le panneau arri^re porte un fusible h action retardie de 1 ,6 A (pour toute tension 
rdssau). 

S'assurer qua des fusibles correctement calibre et du module convenabie sent utilises en cas de remplacement. 

II' faut dviter d'utiliser des fusibles r4par4$ et de court-circuiter des porte-fusibles. En cas de remplacement 
d'un fusible i'appareii doit Itre d^branche de toutes sources de tension. 

2.1.3. Misa 4 la terre 

Avant toute mise sous tension, I'appareii doit Itre connecte a la terre de I'une des manilres suivantes: 

— Par la borne de terre de I'appareii (symbole ). 

- Par le cordon secteur I trois conducteurs. La fiche secteur ne doit Stre introduite que dans une prise 

poss^dant un contact de terre, La mise k la terre ne doit pas ^tre eliminee par I'emploi d'un cSbIe prolonga- 
teur sans conducteur de terre. 

ATTENTION; Toute interruption de la ligne de terre. i Tint4rieurou k I'extSrieur de I'appareii ou le 

d4branchement de la borne de terre peuvent rendre I'appareii dangereux. L'interruption inter- 
tionnelle est formelfement interdite. 

Lorsqu'un appareil passe d’un endroitfroid a un endroit chaud, la condensation peut 
provoquer un certain risque. En cons4quertce, il faut appliquer strictement les prescriptions de 

2.1 .4. Demontage 

L'ouverture des capots ou la depose d'organes, a Texception de ceux directement accessibles a la main sont 
susceptibles de mettre a jour des composants et des connecteurs sous tension. 

L'appareil doit etre debranche de toute source de tension avant de proceder a un reglage, un remplacement, 
une operation d'entretien ou une reparation demandant l'ouverture de I'appareii. 

Au cas oil le reglage, I'entretien ou la r^aration de I'appareii ouvert sous tension sont inevitables, seule une 
personne qualifiee peut se charger de cette tdebe. 

Le remplacement d'une fiche secteur se fait aux risques et perils de I'utilisateur. Apres le remplacement d'une 
fiche secteur, un test haute tension conforme a la norme CEI 348 est fortement recommande. 

Ne pas oublier que les condensateurs a Tinterieur de I'appareii peuvent etre charges, m4me si I'appareii est 
deconnecte de toute source de tension. 

2.1.5. Enclenchement 

Le commutateur POWER est incorpor4 dans la commande d'iltumination de graticule ILLUM (panneau avant), 
juste sous le bord de I’ecran. 

L'oscilloscope ne doit jamais etre enclenche lorsqu'une platine ou un bloc a 4te enleve. Ne deposer de piatine 
ou de bloc qu’une minute au moins apres la mise hors service de Tosciiloscope. 




2.2. BOUTONS, DOUtLLES ET LEURS FONCTIONS 
2.2.1. Deviation verticaie 
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Fig. 2.3. D4viation verticaie 
1 . S^lecteur de deviation verticaie 



Bouton A voie A 

Boutons A+B votes A et B additionn^s algebriquement 
Bouton B vote B 

Bouton C voie C 

Boutons C+D voies C et D additionn^s alg^briquement 
Bouton D vole D 



Toute combinaison des afftchages pr^cit^ est possible. Si aucun bouton n'est enfonc6, la voie A est enclench^e. 



2. CHOP-ALT commutateur 

Les affichages mentionnes en peuvent etre utilises en mode dKOup6 ou alterne, en fonction de la position 
du commutateur CHOP-ALT. Si aucun bouton n'est enfonce et que deux voies ou plus sont enclenchees, 
I'affichage est en mode drcoupe. 

3. Commandes d'attenuateur 

AMPL/DIV Commande tehetonnee des coefficients de deviation combinee avec: 

AMPL/CAL Commande continument variable des coefficients de deviation. Si ce 

bouton esttir^, la polarite de voie est inversee. 

4. Commutateur de coupiage AC Couplage de signal par I'intermSdiaire d’un condensateur de blocage 

d'entree 0 Entree de voie connectee a la terre; charge interrompue 

DC Couplage direct 

Si aucun bouton n'est enfonc^, AC est obtenu. 

5. POSITION Commande continument variable indiquant le d^cadrage vertical de la voie 

en question. 

COMMANDES DE PRE-REGLAGE 

BAL Equilibrage de I'att^uateur par echelons 

Etalonnage d'amplitude de I'attenuateur par echelons 



GAIN 
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2.2.2. Deviation horizontale (x) 




Fig. 2.4. Deviation horizontale 



S^lecteur de deviation horizontale 

MAIN TB La delation horizontale est foumie par le g^n^rateur de base de temps 

principale. Une partie de I'affichage est intensifi4 lorsque la base de temps 
retard^e est mise en service. 



EXTXDEFL 



La delation horizontale est obtenue a partir d'un signal externe provenant: 

— de la borne d'entr^e de I'amplificateur horizontal (3) 

— d'une des voles de deviation verticale (4) 

— du reseau (4) 

La deviation horizontale est fournie par le generateur de base de temps 
retarriee. Si aucun bouton n'est enfonce, la base de temps principale est 
enclendira. 



2. Positionnement et agrandisseur de base de temps 



POSITION 
TB MAGN 



Commands continument variable pour decadrage horizontal de I'affichage 
Commutateur push-pull qui augmente le coefficient de deviation horizontale 
d’un facteur 5. Ceteffet est nul en mode EXT X DEFL, 
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2.2.3. Base de temps principale 




Fig, 2.5. Base de temps principale 



1 , S^lecteur de base de temps principale 



AUTO 

TRIG 

SINGLE 

2. Commutateur TIME/DIV 
or DELAY 



TIME/DIV CAL 
3. LEVEL/SLOPE 



4. Indicateur NOT TRIG'D 



Le gen^rateur de base de temps principale est en fonctionnement llbre en 
I'absence de signaux de d^clenchament. 

Le g^n^rateur de base de temps est d^clench^ normalement. 

Le g^n^rateur de base de temps ne demarre qu'une seule fois a la reception 
d'une impulsion de d^lenchement. 

Si aucun bouton n'est enfonc^. I'apparell fonctlonre en mode SINGLE. 
Commande par Echelons des coefficients de temps pour la base de temps 
principale; commutateur rotatif a 22 positions. 

Si la base de temps retard^ est en service, le temps de retard, a Tissue duquel 
la base de temps d^arre, est egal au r^glage Staionne DELAY TIME x le 
coefficient TIME/DIV de ce commutateur. 

Commande continument variable des coefficients de temps. 

Commande continument variable pour selectionner le niveau de declenche- 
ment auquel le generateur de base de temps demarre. 

Le commutateur "push-pull" permet de choisir le d^clenchement soit sur 
la pente positive, soit sur la pente negative du signal. 

S'allume lorsque le generateur de base de temps principale n'est pas 
dwlenche. 



5. S4lecteur de source de Ce commutateur comporte quatre boutons (A, B, C et D) servant a 

d^lenchement de la base selectionner le signal de d^enchement en provenance d’une des voies de 

de temps principale dmiaticm verticale. Lorsque ies boutons A et B sent enfonces, le signal de 

declenchement composite est selectionne. Lorsque les boutons 6 et C sont 
enfonces, une partie de la tension reseau sert de signal de declenchement. 
Lorsque les boutons C et D sont enfonces, le signal applique au connecteur 
EXT sertde signal de dfclenchement. Si aucun bouton n'est enfonce, le 
signal de d^l»>chement A estdisponible. 
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2.2.4. Base de temps retardee 




•deuaveotime-baseI 



Fig, 2.6. Base da temps retardSe 



1, Commutateur TIME/DIV 



TIME/D1V CAL 
2. DELAY TIME 



3. STARTS/TRIG 



4. LEVEL/SLOPE 



5. S^lecteur de source de 
declenchement de la base 
de temps retardee 



Commande par echelons des coefficients de temps pour la bass de temps 
retardee; commutateur rotatif i 14 positions. Comprend une position OFF, 
grSce h laqueile le g6n^rateur de base de temps retardee est d4clenchge. 
Commande ccmtinOment variable des coefficients de la base de temps. 
Potentiom6tre etalonn6 a 10 tours pour ajuster le temps de retard, apres 
quoi la base de temps retardee est mis hors service. Ce temps de retard 
est egal au r^lage DELAY TIME x le coefficient TIME/DIV de la base 
de temps principale. 

Lorsque le boutrxi STARTS est enfonce, la base de temps retardee demarre 
imm^iatement apres le temps de retard, car elle ne requiert aucun signal de 
declenchement. 

Lorsque le bouton TRIG est enfonce, la base de temps retardee demarre a 
la reception d'une impulsion de d^lenchement apres le temps de retard. 

Si aucun bcHJton n'est enfonce, on obtient le mSme effet que STARTS 
enfonce. 

Commande continument variable qui permet de selectionner le niveau du 
signal de drclerrchementauquel le generateur de base de temps retardee 
demarre. Cette cormiande comprend un commutateur push-pull qui permet 
de demarrer sur le front positif ou negatif du signal de declenchement. 

Ce commutateur comporte quatre boutons (A, B, C et D) servant a 
selectionner le signal de declenchement en provenance d'une des voies de 
deviation verticale. Lorsque les boutons A et B sent enfonces, le signal de 
declenchement composite est selectionne. 

Si aucun bouton n'est enfonce, le signal de declenchement A est disponible. 




2.2.5. 
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Tube a rayons cathodiques 

1. POWER/! LLUM Commande continQment variable de I'illumination de graticule; comprend 

le commutateur secteur. La lampe temoin indique la position ON. 

2. INTENS CommandecontinOment variable pour la brillance de la trace. 

3. FOCUS Commande continOment variable pour la focaiisation du faisceau. 

Divers 

CAL Douille de s<Mtie pour etalonnage: 

— du gain de i'amplificateur de deviation verticale 

— de la compensation de frequence des sondes att^nuatrices 
Appropri^ pour sondes de tension et de courant. 



2.3. REGLAGES PRELIMINAIRES 



2.4. 

2.4.1. 



Avant de proceder a des mesures a I'aide du present oscilloscope, verifier si I’equilibrage et I'^talonnage de gain 
de I att^nuateur par Echelons sont ad^uatement ajust^s pour toutes les votes. 

Au besoin. proceder comme suit: 



1 . Equilibrage continu de I'attenuateur par Echelons 

— Enfoncer le bouton MAIN TB du selecteur de delation horizontale. 

— Enfoncer le bouton AUTO du selecteur de base de temps principale. 

— R4gler leS commandes INTENSITY et FOCUS afin d'obtenir une trace nette et fine. 

— Enfoncer le bouton de voie appropri4e du s4lecteur de deviation verticale. 

— Enfoncer le bouton 0 du commutateur de couplage d'entr4e. 

— Regler le bouton POSITION de telle sorte que la trace se trouve quelque part au centre de I’^cran. 

— Mettre la commande continue AMPL sur CAL. 

— Verifier si la trace ne saute pas lorsque le commutateur AMPL «t tourn4. 

Au besoin, ajuster la commande BAL. 

— R4p4ter ce processus pour cheque voie. 



2, Etalonnages du gain 

A moins qu'indiqu4 djff4remment, les commandes occupent les 
m4me$ positions que pendant le processus d4crit ci-avant. 

— Mettre le commutateur AC-O-DC en position AC. 

— R4g!er la commande AMPL sur .5 V et la commande continue 
sur CAL, 

— Connecter i'entr4e de voie h la sortie CAL. 

— Verifier si la deviation verticale est de 6 divisions exactement. 

Au besoin, r4gier la commande GAIN. 

— Une sonde attenuatrice peut egalement 4tre induse a cet etalcmnage 
Dans ce cas, II faut tenir compte du facteur d'attenuation de la 
sonde en fonciion de la position du commutateur AMPL. 

— Repeter ce processus pour chaque voie. 

INSTRUCTIONS DE COMMANDE 




Fig. 2.7. 



Generalites 



Avant d'enclencher I'appareil, s'assurer que I'oscilioscope est regie conformement aux recommandations 
d'installation (section 2.1.) et que les precautioris decrites ont ete observees. 



2.4.2. Deviation verticale 

Pour representer les voles requises, il taut enfoncer les boutons correspondants du selecteur de deviation 
verticale. Si deux traces ou plus sont affich4e$. I'affichage peut se faire soit en mode decoupe, soit en mode 
alterne, 

En mode alterne, les voles sont affichees successivement; pendarit le retour du spot de la base de temps 
principale, I affichage est commute d'une voie a I'autre. En mode decoup4, les voles sont commutees de I'un 
I'autre pendant le balayage de la base de tem{K. 
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Le temps d'affichege en mode decoupe est d'environ BOO ns. A partir de la version /03; 0,5 ou 2 /xs, 
commutable, voir fig. 3.47 

Pour obtenir un affichage constant on utilise generalement le mode alteme a grandes vitesses de balayage et le 
mode d^coupe a petites vitesses de balayage. 

A remarquer qu'en mode de declenchement composite, il faut choisir le mode alterne, si non les impulsions de 
decoupage exerceraient une certaine influence sur le circuit de dMienchement. 

Les signaux observes sont appliques aux prises d'entr^es A ... D et le commutateur AC/O/DC est regie soil sur 
AC soit sur DC en fonction de ta composition du signal. Du fait que I'ampiificateur vertical est couple 
directement, tout la bande passante de I'appareil est disponible et les composantes continues sont affichees 
comme des decalages de trace en position DC du commutateur AC/O/DC. Ceci peut ne pas convenir lorsque 
de petits signaux superposes a des tensions continues doivent etre repr^sentes. Cheque attenuation du signal 
resulte en une attenuation de la petite composante alternative. 

Le remede a cet etat est d'utiliser la position AC du commutateur d'entree, lequel comprend un condensateur 
de liaison servant a supprimer les signaux continus et basse frequence, iorsque des signaux rectangulaires a 
basse frequence sont representes, on obtient une certaine pente de toil. 

En position 0 le signal est interrompu et I'entree de Tamptificateur est mise a la terre, sur cette position, le 
niveau 0 V est rapidementdetermin4. 

Les commandes de positionnement permettent de decadrer I'affichage en sens vertical. A remarquer qu'en 
mode de declenchement composite le point de d4marrage du d4der»chement est 4galement influence par la 
commande de position verticale. 

2.4.3. Deviation horizontale 

Selon la position du s4Iecteur de deviation horizontale, la deviation peut €tre fournie par; 

- la base de temps principale 

- une source de signal externe 

- la base de temps retardee 

La commande de positionnement avec agrandisseur de base de temps permet de decadrer I'affichage en sens 
horizontal. 

Si le bouton MAIN TB or DEL'D TB estenfonc4, la deviation horizontale est d4iermin4e par la base de temps 
principale ou par la base de temps retardee. Au cas oCi le botuon EXT X DEFL est enfonc4, la deviation 
horizontale peut Itre obtenue i partir: 

- d'une des voies de deviation verticale A, B, C ou D 

- de la tension r4seau (secteur) 

- d'une source externe par I’interm^diaire du connecteur EXT. 

2.4.4. Base de temps principale 

La deviation horizontale Iin6aire est obtenue lorsque le bouton MAIN TB de I'affichage horizontal commute 
est enfonce. 

Le mode de base de temps est choisi a I'aide du selecteur de base de temps principale. 

AUTO — La base de temps fonctionne librement, meme si aucune impulsion de 

declenchement n'est disponible. 

La trace reste visible. 

Le mode AUTO peut etre choisi dans tous les cas ou le mode TRIG est 
applicable, sauf pour des frequences inferieures a 10 Hz ou des trains 
d'impulsions ayant un temps sup4rieur a 100 ms. 

Des que des impulsions de declenchement sont disponibles, le 
fonctionnement libre de la base de temps est automatiquement acheve 
et le generateur est d4ciench4 normalement. 

TRIG — La base de temps est visible lorsque des impulsions de declenchement 

sont disponibles et que le niveau de declenchement est exact. 

SINGLE - La base de temps n'effectuequ'un balayage a la reception d'une 

impulsion de declenchement Ensuite, la base de temps doit etre remise 
a zero en enfonpant a nouveau le bouton SINGLE. 

Lorsque des effets uniques sont observes (par exemple par photographie), 
il faut s'assurer qu'un seul balayage est engendre, meme si plusieurs 
impulsions de declenchement doivent etre produites apres le phenomene 
en question. 
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2.4.5. Declenctiement 

Si un ou plusieurs signsux doivent etre affiches, le balayagede la base de temps doit toujours etre demarre en 
un point fixe du signal afin d'obtenir un affichage stationnaire. 

A cet effet, le generateur de base de temps est demarre par des impulsions de decienchement deriv^es des 
sources suivantes, en fonction de la position du selecteur de source de decienchement pour base de temps 
principals: 

— une des voies de deviation verticale A, B, C ou D 

— un signal composite 

— la tension r^seau 

— une source de tension externe. 

Les amplitudes des signaux de decienchement provenant d'une des voies de deviation verticale ou du signal 
composite sont proportionnelles a la deviation verticale de I'affichage, car dependant des reglages de I'attenuateur 
d'entree. 

Pour le decienchement composite, les boutons A et B doivent etre enfonces. Dans ce mode, le signal de 
decienchement est pris de I'arnplificateur de deviation verticale commune, Le decienchement de signal composite 
se caracterise par: 

a. Le decienchement par signaux differentiets, par ex. si I'appareil est en mode A+B, Tune des tensions 
d'entree ^tant invers6es. 

b. Deux a quatre signaux de frequences differentes et sans rapport, qui peuvent lire effich^s, 

Dans ce cas, les points de dedencherrtent des dilfsrents signaux doivent se trouver dans la mime gamme de 
niveau de decienchement. 

Remarque: — Lorsque le decienchement est en mode composite, I'affichage doit toujours se feire en mode 
alterni. En mode decoupe, les impulsions de decoupage fonctionnent comma impulsions de 
decienchement et I'affichage est instable. 

- En mode de decienchement composite, le point de decienchement du signal depend egalament 
da la commande POSITION verticale. Pour decienchement composite en altematif (AC) une 
petite modification decrite i fa section 3.2.2. (seulement en Anglais) resout ce probieme. 

Le decienchement reseau s'effectue en enfonqant les boutons B et C. 

Le base de temps principale est dedenchee par une partie de la tension reseau (secteur). Le couplege avec la 
tension reseau est obtenue par un circuit opto-isolateur incorpore. de sorte que I'appareil reste isoie de la 
tension reseau. 

Le decienchement externe s'effectue en enfon^t les boutons C et D. 

La base de temps principale est alors dedenchee par un signal externe applique par I'intermediaire du connec- 
teur EXT. 

La commande LEVEL permetde seiectionner le point de decienchement sur la pente du signal. 

Le commutateur "push-pull" SLOPE permet de seiectionner la pente positive ou negative. 

Si le generateur de base de temps principale ne repoh aucune impulsion de decienchement, !e temoin NOT 
TRIC'D s'allume. En mode de balayage SINGLE, ce temoin s'allume lorsque le generateur de base de temps a 
ete remis a zero et est en position d'attente (impulsion de dedeitchanent suivante). 

Le temps de balayage de la base de temps principale est regies I'aidedu bouton TIME/DIV or DELAY TIME. 

Si la base de temps retardee est enclenchee, le temps entre le demarrage du balayage de base de temps principale 
et celui de la base de temps retards est determine par le bouton a 10 tours DELAY TIME (1) et le commuta- 
teur du temps de balayage pour la base de temps principale (2): temps = reglage (1) x reglage (2). Le bouton 
central permet d'ajuster les temps de balayage cJe la base de temps entre les echelons. Pour les mesures de 
temps, ce bouton doit toujours etre en position CAL. 

Le coefficient TIME/DIV de la base de temps peutetre accrud'un fcCteur 5 en tirant le bouton "push-pull" 

TB MAGN. 

La commande HOLD OFF permet de faire varier le temps de blocage du g^nSrateur de base de temps principale. 

II s'agit du temps dont le generateur a besoin pour etre pret a la rec^tion de I'impulsion de decienchement 
suivante. La commande HOLD OFF permet I'affichage constant de signaux plus complexes, comme par 
example les impulsions periodlques doubles. 

La position extreme droite est consider^ cnnme la position normaie de la commande HOLD OFF. En position 
extreme gauche, le temps de blocage est etendu. 
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2.4.6. Base de temps retardee 

Si le bouton MAIN TB pour affichage horizontal est enfonce et que le bouton TIME/DIV de la base de temps 
retardee n'est pas en position OFF, une partiede la lignede balayi^e pour base de temps prlncipale est 
affichee a intensite accrue. 

Le moment de dimarrage de la base de temps retard^ est determine par les regiages du bouton TIM E/Di V de 
la base de temps principale et du bouton a 10 tours DELAY TIME. Si le bouton STARTS du selecteur de base 
de temps retardee est enfonce; la base de temps retards demarre immedlatement apres ce temps de retard. 

Si le bouton TRIG est enfonce, la base de temps retardee est demarree apres ce temps de retard et a la 
reception d'une impulsion de d^)er)cheinent. 

Le selecteur de declenchement de la base de temps retardee presente les memes possibilites que le selecteur de 
la base de temps principale sauf pour le declendtement secteur et externe. 

La commande LEVEL/SLOPE a la meme fonction que d^rite pour la base de temps principale. 

Le temps de balayage de la partie intensifi^ du balayage de base de temps principale depend de la position 
du bouton TIME/DIV de la base de temps retardee. 

Le bouton central permet d'ajuster le temps de balayage entre les echelons. Pour les mesures de temps, ce 
bouton doit toujours etre en position CAL. 

Si le bouton DEL'D TB du selecteur de deviation horizontale est enfonc^, la partie intensifiee du balayage 
de base de temps principale est repr4sent^e sur l'4cran tout entier. 




Service data 
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3. Service data 



3.1. DESCRIPTION OF THE BLOCK DIAGRAM (Fig. 3.1) 

3.1.1. General information 

The PM 3244 oscilloscope comprises the following parts: 

— a four channel vertical deflection system 

— a channel selection logic 

— a main time base 

— a delayed time base 

— a trigger source selector 

— an X amplifier 

— a Z-amplifier and c.r.t. circuit 

— a stabilized power supply 

3.1.2. Four channel vertical deflection system 

The four vertical channels A, B, C and O are complete identical. They all have a facility for signal inversion. 
The input of each channel is fed via a three-position coupling switth AC/O/DC to the input attenuator. 

In the AC position a capacitor is switched in series with the signal path. 

In the 0 position the input signal path is interrupted and attenuator input is earthed. 

TTie input attenuator, controlled by the AMPL switch via reed relays, enables the adjustment of the vertical 
deflection sensitivity in calibrated steps. This attenuator consists of a high and low impedance pert separated 
by a low-drift impedance converter. The d.c. balance of the entire channel is set by a BAL potentiometer 
which compensates for the d.c. offset voltage of the impedance converter. 

The output signal of the attenuator is, via a 50-i2-coaxial cable, applied to a pre-amplifier stage in the 
intermediate amplifier where it is transformed into a pu^-pull current signal. The GAIN control varies the 
emitter current of the following stage, which is direct-coupled to a cascode voltage amplifying stage. This 
cascode amplifier provides the following functions: 

— shift for the Y trace by means of the POSITION controls 

— electronic switching of the selected channel modes 

— phase inversion by means of the PULL TO INVERT switches 

A trigger signal from each preamplifier stage is fed to the trigger source selector. 

The channel selector enables or inhilHts the Y-signals as dictated by the channel selection logic. 

3.1.3. Channel selection logic 

In the ALT mode the channel selection logic is controlled by pulses derived from the sweep-gating multivi- 
brator of the main time base generator. 

In this way, the complete trace of every selected channel is alternately displayed on the c.r,t. screen. 

In CHOP mode the channel control pulses are derived from an oscillator running at one of the two fixed 
frequencies (selected with SK201). 

These pulses cause an electronic switch in the dtannel selector which selects on the chopper frequency 
portions of the selected channels repititively. 

The channel selection logic is operated by six independent push-buttons which enable the selection of the 
display modes: 

Channel A, channel B, channel C, channel D, channel A-i-B and diannel C+D added. 

A common output of the four channels is connected with the delay line which delays the vertical signals 
sufficiently to permit the steep leading edges of fast signals to be displayed. A delay-line correction circuit 
compensates for the distortion introduced by the delay line. A final stage feeds the Y signals to the vertical 
deflection plates of the c.r.t 
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3.1.4. Main time base 

The main time base can be triggered on: 

— channel A, B, C or D 
— A and B composite 

— line frequency (push-buttons B and C depressed) 

— external (push-buttons C and D depressed) 

These trigger sources can be selected witft four pudvbuttons. 

From the selector stage, the signal is fed to either the X preamplifier for horizontal deflection (when external 
X signal is employed), or the trigger amplifier for starting the time-base generator. The input of the trigger 
differential amplifier stage is connected vinth the trigger source selector. 

The trigger LEVEL adjustment and SLOPE selectiw switch are also incorporated in this stage. The SLOPE 
selector switches the differential amplifier to invert the polarity of the trigger signal to enable triggering of the 
input signals on either positive- or negative-going slopes. 

The output of the trigger amplifier is applied to the trigger multivibrator, which produces well-defined trigger 
pulses. These trigger pulses are used to switch the sweep-gating multivilxator and, when the AUTO pushbutton 
has been selected, for driving the automatic circuit 

The sweep-gating multivibrator controls the starting and stopping of the integrator circuit that produces the 
sawtooth waveform required for dte horizontal deflection. The integrator circuit consists of charging 
capacitors switched by transistors, and the resistors selected by the TIME/DIV switch to set the time 
coefficients in calibrated steps. Continuous control of these time coefficients is obtained by varying the 
charging current of the time-determining capacitors by means of the TIME/DIV potentiometer. 

The hold-off circuit prevents the sweep gating multivibrator from responding to trigger pulses before the time- 
base capacitor has completely discharged. The hoid-off time can be varied by means of potentiometer 
VARIABLE HOLD OFF. This facility enables suppression of trigger poises within the hoid-off time. 

The resulting sawtooth signal of the integrator is fed to the X deflection selector, the hoid-off multivibrator 
and the comparator which is part of the delayed time-base unit The hold-off multivibrator resets the sweep- 
gating multivibrator and inhibits its input during the flyback period of tfie sawtooth waveform. The hold-off 
circuit also incorporates the single-sweep circuit which causes the main time-base to produce a single sawtooth 
wavef&rm after the SINGLE pushbutton has been depressed and on receipt of a trigger pulse, 

The automatic free-run circuit or auto-circuit makes the time-base free-running when no trigger pulses are 
applied. 

3.1.6. Delayed time base 

In principle, the delayed trigger unit and time-base generator use similar circuits to those of the main trigger- 
unit and time-base generator. The delayed tirr>e-base always operates in tite single-shot mode. The sweep is 
initiated by the main time-base generator which also serves as hold-off circuit for the delayed time-base. 

The DELAY TIME control in conjunction with the comparator and reset multivibrator determine the delay 
time for the delayed time-base generator. The delayed rime-base is operative unless its TIME/DIV switch is irr 
the OFF position. It starts immediately after the delay time, or upon receipt of the first trigger pulse after 
the delay time. 

This can be selected with the pushbuttons STARTS and TRIG. 

When pushbutton MAIN TB of the horizontal deflectitm mode controls is selected, the part of the trace 
coinciding with the delayed sweep is intenufied. 

The delay time calibration unit enables adjustment of the DELAY TIME control range. 

3.1.6. Trigger source selector 

The TRIGGER SOURCE SELECTOR enables the choice of the following MTB trigger sources; channel A, 

B, C and D, the composite trigger amplifier, and external input. 

For the DTB the following sources can be selected: chanrtel A, B, C and D and the composite trigger amplifier. 
The trigger signal is DC-coupled, 

3.1.7. X-Amplifier 

The X deflection selector couples the external X deflection signal from toe X preamplifier, the output of the 
main time-base generator or the outo^t of the delayed time-base gerwrator to the X amplifier and from there 
to the horizontal deflection plates. The X amplifier comprises the horizontal trace positioning and 5x 
magnification controls. 




63 



The blanking pulse selector supplies blanking pulses to the Z amplifier. These pulses blank the trace at the ertd 
of the sweep of the main time-base and provide the extra bright-up pulse if the oscilloscope operates with a 
portion of the trace intensified. The blanking pulses during the switching of the traces in the chopped mode 
go direct from the channel selector logic to the Z amplifier. 

3.1.8. Z-amplifier and c.r.t. circuit 

The Z amplifier receives two input signals. One originates in the time-base generator and is, via the switching 
circuit, applied to tfie Z amplifier to blank the trace during flyback. The other orre is supplied by the 
channel selector logic to blank the trace during switching from channel to channel in chopped mode. 

The INTENS potentiometer determines the amount of input current fed to the Z amplifier. At the output of 
the amplifier, the signal is split into two parts: an l.f. + d.c. part and an h.f. part. The h.f. part is fed direct to 
the Wehnelt cylinder of the c.r,t. The l.f. + d.c. part is modulated on to an oscillator signal and afterwards 
detected in a peak-to-peak detector. Both signal parts are combined again on the Wehnelt cylinder. 

The c.r.t. circuits comprise the FOCUS control and preset potentiometers for trace rotation, astigmatism and 
distortion. 

The high voltage for the post-acceleration anode of the c.r.t. is supplied by a stabilised oscillator whose output 
voltage is rectified and multiplied by a factor of 5. 

The calibrator, an integral part of the oscilloscope, is a square-wave generator which supplies an accurate 
voltage and current for calibration purposes. 

TTie graticule illumination lamps receive current from the illumination circuit. The amount of supplied current 
depends on the position of the I LLUM potentiometer. 

3.1.9. Stabilized power supply 

The mains voltage is full-wave rectified and fed to a voltage regulator. The voltage regulator contains a current 
sensor which controls in such a way that the output voltages of the power supply stay within specified limits. 
The rectified mains voltage controls a blocking oscillator which generates a voltage at a frequency of 
approximately 20 kHz. This voltage Is applied to the primary winding of a transformer. The secondary voltages 
of this transformer are full-wave rectified, smoothed and applied to the various circuits. 

The MAINS triggering signal is taken direct from the mains and, via an opto-isolator, fed to the trigger circuits 
at a safe level, completely isolated from the mains. 
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CIRCUIT DESCRIPTION 



3.2.1. Vertical deflection system 

3.2.1.1. Inputattenuator (fig. 3.171 

As the four input attenuators are completely identical only channel A is described. 

The attenuator consists of a triple high-ohmic and a triple low-ohmic voltage divider stage separated by an 
impedance converter with an a.c. and d.c. path. 

The d.c. path is used for drift correction. 

The overall attenuation is determined by the combination of the selected sections of both voltage dividers. 

The various combinations are selected by reed relays that are controlled by the front panel switch SKI 9. 

The high-ohmic voltage divider sections divide 1x, 10x or 100x, each section being switched by 2 reed relays. 
The low-ohmic voltage divider sections, incorporated in IC 102, divide lx, 2x or 4x. With the overall 
combinations of attenuation 9 Y-deflection coefficients are realized from 5 mV/div to 2 V/div in a 1-2-5 
sequence. 

Constant input capacitance for the various attenuator positions is achieved by the trimmers Cl 07, Cl 02 and 
cm. In the high-ohmic voltage divider sections the capacitive attenuation for a.c. signals can be adjusted to 
the resistive attenuation for d.c. signals by means of the trimmers Cl 08, Cl 01 and Cl 09. 

The a.c. component of the input signals is fed to the gate of TS101. This gate is protected against excessive 
negative voltages by means of GR101. The d.c. component developed across R131 is fed to non Inverting 
input 3 of differential amplifier iC101. R129 influences the d.c. voltage on this input and enables adjusting 
of the ODC BALANCE. A part of the Impedance converter output signal (on the emitter of TS1 03) Is used 
as a feedback signal applied to inverting input 2 of the differential amplifier, IC101 compares the voltages on 
R131 and on the emitter of TS103 and compensates for possible differences. The controls LF GAIN {R132), 
ATTENUATOR BALANCE (R8) and Cl 22 are incorporated In the feedback circuit. Cl 22 compensates for 
the stray capacitance in the other input circuit of iCIOl and makes 100 kHz SQUARE WAVE ADJUSTMENT 
possible. *' 

Any d.c. drift in the attenuator circuit, for instance due to temperature changes, is fed to the differential 
amplifier to provide a correcting d.c. feedback voltage via the output of the differential amplifier (pin 6} to 
the impedance converter. 

The output impedance of the attenuator unit is 50 ohms in all positions, thus presenting a correct impedance 
match for the coaxial cable link to the succeeding intermediate amplifier. R141 allows compensation of d.c. 
offset voltages at tiie output of the anenuator. 

Input coupling switch SK22 (pushbuttons AC-O-DC) forms part of the attenuator input stage. When the a.c. 
position is selected, capacitor Cl 04 is connected in series with the input and reduces the lower frequency 
limit to 10 Hz. When tiied.c. position is selected RE106 is energised and Cl 04 is bypassed via resistors R109 
and R111 in series. Selection of the 0 pushbutton de-energises all reed relays, except RE108, in order to block 
the input signal. RE 108 provides an earth path for the impedance converter via R116. 

3.2. 1.2. Intermediate amplifier (fig. 3. 19 and 3.20) 

As the four channels of the intermediate amplifier are completely identical, only channel A is described. 

The intermediate amplifier comprises integrated circuits wherever there is the need for greater stability to 
safeguard against drift 

The output signal from the channel A attenuator is applied via R406 to point 9 of IC401. This portion of the 
integrated circuit block consists of a differential amplifier using discrete transistor TS401 in the common- 
emitter tail circuit as a constant-current source to achieve high rejection. The RC network R408, C402 and 
C403 constitutes the h.f. response correction filter with C402 as the adjusting element, in this part of the 
circuit, the overall gain of the channel is adjustable by means of the front-panel preset GAIN control, R9 and 
the AMPL continuous control, R7, of the Y deflection coefficients. These control the signal current 
to the emitters of two transistors in common-base mode, which are also part of IC401. 

This stage is followed by two discrete pnp transistors, TS402 and TS403, connected in common-base mode, 
which lower the d.c. potential. The collector outputs are resistor-coupled to the bases of an amplifier forming 
part of IC4Q2. The emitters of this stage are fed from a constant-current source transistor, TS404. An h.f. 
correction network is also part of the common-emitter circuit, the adjusting elements of which are R442 and 
C416. 
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Each of the four channels has a normal/invert switch, which controls the normal/invert circuit via one wire. 

In channel A, the normal/invert function is achieved with TS413, TS412, TS411 and TS409. The bases of ' 
TS409 and TS413 are held at a fixed voltage level determined fay voltage divider R464 and R466. 

The bases of the two other transistors are connected to voltage divider R461, R465and R463. Dependent on 
the position of SK20A, this divider provides two fixed voltages. In the normai position the potentiai on the 
base of TS413 and TS409 exceeds the potential on the base of the other two transistors. The signal is now 
routed via TS413and TS409. In the invert position, the potential on the baseof TS412 and TS411 is higher 
and the signal is routed via these trarrsistors ar>d inversion takes place. 

Possible unbalance between the normal and invert position can be compensated by the preset potentiometer 
R448 between the +12 V and earth. 

The front-panel POSITION potentiometer. RIO controls the position of the A display by dividing the output 
from a current-source from TS417 between two transistors. TS414 and TS416. These, in turn, control the 
direct currents of the transistors in the channel selector, which causes a voltage change over the collector 
resistors R554 and R561. 

The trigger signal is derived from IC401 via transistors TS379 and -^376 which are thermally coupled to 
reduce drift. 

Transistor TS377 is the adjustable current source for this amplifier stage. 

The use of this adjustment is the trigger balance between the channels. 

The symmetrical amplifier stage of TS379/TS376 is connected to an asymmetrical stage TS378. 

The collector of this stage feeds the trigger source selector. 

Diode GR401 compensates for changes in the base-emitter voltage of TS378 due to changes of ambient 
temperature. 

The signal for composite triggering is picked off after the channel selector (Fig. 3.20) by means of a 
symmetrical amplifier stage comprising transistors TS506. TS508. w*ich are thermally coupled to reduce drift, 
and adjustable current source TS507. 

This current source can be adjusted with R531 and compensates the trigger balance. 

The amplifier, stage TS506 and TS508, feeds the asymmetrical stage, TS509. 

The collector of this transistor feeds the trigger source selector. Diode GR501 compensates for changes in the 
base emitter voltage of TS509, due to charrges of ambient temperature. 

A small modification of the composite trigger pick-off amplifier enables AC coupling of the composite 
triggering. This modification is explained in section 3.2.2. 

3,2.2. Modification for AC Coupling of Composite Triggering 

The standard trigger bandwidth of the PM 3244 is d.c. ... 50 MHz. When two or more different signals are 
displayed with composite triggering, the displayed waveforms will partly overlap each other due to the fact 
that the trigger gap of the signals coincide. 

The following modification enables the du:. comporwnt of the composite trigger signal to be blocked with a 
capacitor. As a result of this, different signals can be displayed on the screen without overlapping each other. 
The basic composite trigger circuit and the mcxlified circuit are indicated in Fig, 3.22 and Fig. 3.23. 

The lower cut-off frequency of the composite trigger signal depends on the value of the block capacitor. 

A (ow-value capacitor will give bad triggering on low frequencies but good separation on the display. 

A capacitor with a higher value will give good composite triggering on lower frequencies but will allow only 
a small distance between the displayed waveforms on the screen. 

The relation between the value of the capacitor and the cut-off frequency is indicated in the following table. 
The working voltage of this capacitor must be at least 16 V. 

Cx Cross-over frequerx^ comp. trig. 

10|UF* 5 Hz 

lOOnF 500 Hz 

10 nF 5 kHz 

3.3 nF 15 kHz 

* If an electrolytic capacitor Is used, connect the of this capacitor to diode GR501. 

The circuit to modify, is located on the intermediate amplifier board. Figure 3.23 gives the component 
layout after the modification. 
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Required parts: 

— Capacitor Cx, refer to table. 

— Preset potentiometer 2.2 kohm linear 5322 101 14008 

- Resistor 51 1 ohm. M R25 5322 1 16 54525 

— Resistor 2,26 kohm, MR25 5322 11650675 

- Resistor 4,42 kohm, MR2S 532211650556 

Proceed as follows: 

Refer to Fig. 3.21 for the basic component lay-out of the intermediate amplifier. 

— Remove R529 (10,2 kohm). 

— Replace potentiometer R531 (47 kohm) by a 2.2 kohm type. 

— Replace R538 (1,27 kohm) by a 511 ohm resistor. 

— Unsolder the anode of GR501 from the p.c. board. 

Connect the additional capacitor (Cx) between both separated points. 

— Connect a 4,42 kohm resistor between the connection Cx/anode of GR501, and the +12 V. 

— Connect a 2,26 kohm resistor between the slider contact of R531 and the collector of TS509. 

— The adjustment procedure of potentiometer R631 is the same as in die basic circuit. In the EXT X DEFL 
mode with no input signals, the spot must be in the centre of the screen; refer also to section 3.7.6.4, 
"Trigger balance adjustment". 

3.2.3. introduction — Channel Selection Logic 

The circuit is located on a separate printed-circuit board and is built up with Low-Power Schottky TTL 
circuits. The block diagram of the logic (Fig. 3.2) indicates that there are four outputs that drive the channel 
switches in the vertical intermediate amplifiers of the four channels. A channel is switched on if the relevant 
logic output Is "high", and switched off when "low". 

In this circuit description "high" is defined as a voltage level between 2 and 5 V; "low", a voltage level 
between 0 and 0.8 V. 

The heart of the channel selection logic is formed by six D-type flip-flops, w4iich are connected in cascade. 
They are housed in three integrated circuits, type SN74LS74N, indicated IC206, 209 and 214 on the 
schematic diagram (Fig. 3.24). A brief explanation of their operation is as follows: 

Every flip-flop has two outputs: Q (pin 6 or 9) and the inverse of Q (pin 6 or 8). The information applied, to 
the D (= data) input (pin 2 or 12) is transferred to output Q on the positive transition of the clock input (pin 3 
or 11). The flip-flop is set in the case where Q is high, and therefore contains a "1". The flip-flop is reset in the 
case where Q 1$ low, and contains a "0". The clear input (pin 1 or 13) is active when low and makes Q low 
independently of the clock or D input signal. The preset input is not used and is connected to +5 V. 

The row of the six flip-flops represents the six modes: channel A. channel A and B added, channel B, 
channel C, channel C and D added, channel D. For identification, these flip-flops are marked in the block 
diagram FFa, FFa+b, FFb, FFc, FFc+d, FFd. All flip-flops receive the same clock-pulses. The flip-flops can be 
selected with the corresponding display mode switches SK12B ... SK17B. As these switches function 
independently, any display combination is possible. When one channel is selected, the corresponding fiip-flop 
is continuously set. When more channels are selected, the "1"jumps-on every positive clock transition of the 
dock inputs, to the next selected flip-flop in the row. From the last selected flip-flop the "1 " jumps to the 
first selected flip-flop in the row. The channel selection logic has provisions to eliminate errors such as an 
unwanted set or reset of a flip-fic^ due to interference. 

3.2.4. Block Diagram Description — Channel Selection Logic 

The flip-flops can be selected with SK12B ... SK17B. Except for SK12B, these switches produce directly in 
their OFF position a "dear" command to the associated flip-flops so that tfieir inverse output is high. The 
clear for FFa is given by the block CLEAR CIRCUIT FFa. The six inputs of this block are connected with the 
display mode switches SK12B ... SK17B. 

This block only produces a dear signal for FFa if SK12B is in die OFF position and at least one of the other 
switches SK13B ... SK17B is in the ON po«ti<m. This provision activates channel A if none of the display 
mode switches is depressed. 

The six flip-flops are connected in cascade. The D inputs of FF (a+b) ... FFd are connected to the inverse 
outputs of the preceding flip-flops via five identical blocks SET/RESET FF(a+b) ... SET/RESET FFd. The 
function of such a block is explained for the block SET/RESET FFc for the two possible situations: 
a. The preceeding FFb is not selected (SK14B closed): the signal on the D input of FFb is routed to the 
D input of FFc. 
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b. The preceeding FFb is selected (SK14B open); the signal on the D input of FFb is not routed to the D 
input of FFc. The signal on the D input of FFc now depends on the condition of FFb. H FFb is set, the 
D input of FFc is high and if FFb is reset the D input of FFc is low. 

Because of this provision the "1" jumps-on every positive clock transition, to the next selected fiif>-flop in the 
row. 

From the last selected flip-flop the "1" jumps to the first selected flip-flop in the row by means of the block 
SET/RESET FFa. As this block incorporates the elimination of errors facility it is rather complex. 

It has twelve inputs that are connected to: 

a. The output of FFa 

b. The inverse outputs of FF (a-^b), FFb, FFc, FF (c+d) 

c. SK13B ... SK17B and the inverse of SK13B ... SK16B, 

The block generates a high output signal in order to set FFa under the following conditions: 

a. At the end of a cycle when the last selected flip-flop in the row will be reset at the next positive clock 
transition to appear. 

b. In the case where a flip-flop is reset by unwanted interference signals; i.e. if a ’ 1" is lost. 

c. In the case where more than one flip-flop in the selected row has been set due to interference and the 1 
will leave the last selected at the next clock-pulse. 

Because of the above-mentioned provisions a potential error has been eliminated when the first selected flip- 
flop is set at the start of a new cycle. 

The inverse outputs of the six flip-flops control the channels via four 2-input Nand gates. These Nand gates are 
designated CH. A, CH. B, CH, C and CH. D after the channels they control. 

When FFa, FFb, FFc or FFd is set, one input of the relevant Nand gate becomes low: so its output becomes 
high and respectively switches channel A, B, C or D on. 

When F F(a+b) or FF(c+d) is set, two Nand gate outputs become high together to achieve the addition of two 
channels. 

The clock inputs of the six flip-flops are connected to the output of the CLOCK PULSE SELECTOR. 
Depending on the position of the ehopped/alternate switch SK18A, this block selects either the output signal 
of the CHOPPER OSCILLATOR or the output signal of the block ALTERNATE PULSE ON/OFF. 

Moreover, in the chopped mode, the selector sends the inverted clock-pulses to the input of the BLANKING 
PULSE SHAPER. This block now generates a positive blanking pulse during the low-to-high transition of the 
clock inputs of the flip-flops, so that during the switching from one channel to another the display is blanked. 
The CHOPPER OSCILLATOR produces a square-wave of about 2 MHz if SK201 is open and 0,5 MHz if 
SK201 is closed. The oscillator is switched off by means of SK18A in the alternate mode. Present from A)3 
version; older versions have a fixed 2 MHz frequency. 

Both the blocks CHOPPER OSCILLATOR and ALTERNATE PULSE ON/OFF can be switthed off by the 
block CLOCK PULSE ON/OFF. The output depends on the inputs as follows; 

a. Six inputs are connected to SK12A ... SK17A. As indicated in the block diagram these contacts are 
operated by the same front-panel push-buttons as SKI 2B ... SK17B. If more than one channel is selected, 
more than one input is connected to earth and the output becomes high, so that the clock -pulses are 
switched on. 

b. Four inputs are connected to the outputs of the Nand gates that drive the channel switches in the vertical 
intermediate amplifiers. If none of the flip-flops is set, no channel is selected and the four inputs are low. 

If in this situation only 1 channel has been selected, the situation remains unless clock -pulses are applied 
to the flip-flops in order to set the selected flip-flop. 

So if ali four inputs are low the clock-pulses are switched on. They are switched off if one input becomes 
high because the selected flip-flop has been set 

As discussed, the chopper oscillator and alternate pulses are switched off if they are not needed. This is done 
to limit transmission of interference caused by these signals. 

3.2.5. Circuit Description — Channel Selection Logic (Fig. 3.24) 

This circuit description explains how the various blocks work and outlines their contents in relation to the 
schematic diagram. 



from set/reset FFo 
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Test hint 

When troubleshooting it may be easy in some cases to observe '^e change of voltage levels on certain gates and 
flip-flops after each clock-pulse. This can be done by using the instrument in alternate and single-shot mode. 
Every time the single-shot control is operated in clock -pulse is generated at the end of the MTB sweep (MTB 
triggered by mains unit). 

Clear Circuit FFa 

The "dear" signal for FFa is made by TS203, Nor gate IC217/B, 9,10 and inverter IC203/3.4. 

Transistor TB203 has a high collector voltage if the display mode switches SKI 3B ... SKI 7B are in the off 
position so that this transistor does not receive any base current. 

SET/RESET FF(a+b) ... SET/RESET FFd: every block contains two Nand gates: as there are five identical 
blocks, ten Nand gates are needed. These Nand gates are located in the circuit diagram just above the row of 
six flip-flops. The block SET/RESET FFc, which is built up with the Nand gates 10207/9,10,8 and 
10211/4,5,6 operates as follows: 

a. With SK146 in the off position (closed) both Nand gates function as an inverter and the voltage level on the 
D input of FFb is fed through to the D input of FFc. 

b. With SK14B in the on position (open) output 8 of IC207 is high. Now IC21 1/4,5,6 inverts the inverse 
output of FFb. Consequently, if FFb is set, output 6 of IC21 1 is high and if FFb Is reset, output 6 of 
lC211i$ low. 

SET/RESET FFa 

The heart of this circuit is formed by five Nand gates of the open collector type with one common collector 
load resistor R203. These Nand gates form a so-called wired Or, which makes the D input signal for FFa. The 
Nand gates, which art marked RN (° resistor not), are 10208/1,2,3, 10208/4,5,6, 10208/9,10,8, ’ 
10208/12,13,11 and 10213/9,10,8, 

The output of d^is wired-Or is only high If the output of all separata Nand gates are high. One Input of each 
Nand gate is directly controlled by one of the switches SK13B ... SK17B. 

The remaining input of 10208/1,2,3 Is controlled by the output of FFa. The remaining ether four Inputs ere 
controlled by two Nand gates each. They are located on the schematic diagram just below the five open 
collector Nand gates. 

The conditions under which the output of the block SET/RESET FFa becomes high, have already been 
detailed in the block diagram description. 

Chopper oscillator 

The Nand gates 10202/1,2,3 and 10202/4,5,6 form the chopper oscillator because of the RC feedback circuit 
with R201. R202, 0201, 0202 and 0200. Capacitor 0200 can be connected in parallel with 0202 by means of 
SK201. The oscillator frequency is 2 MHz (SK201 open) or 0,5 MHz (SK201 closed). Described as present 
from /03 version. Older versions: 0200 and SK201 not present; 

The oscillator can be switched off by applying a low level to input 2 of IC202 (in alternate mode) or to 
input 5 of IC202 (in single channel mode). 

Alternate puke ON/OFF 

This block is formed by Nand gate 10201/4,5,6. The alternate pulse which is low during the MTB hold-off 
period is applied to input 4 of IC201. The pulse can be blocked by applying a low level to input 5 of IC201 
(in single channel mode). 

Clock pulse selector 

This block contains three Nand gates 10202/12,13,11, 10201/1,2,3 and 10201/12,13,11. 

In the chopped mode, a low level is applied to input 1 of IC201 so that alternate pulses are blocked. 

Output 1 1 of 10201 sends chopper pulses to the clock inputs of the flip-flops. In the laternate mode a low 
level is ^plied to input 13 of IC202 so that chopper pulses are blocked. Output 1 1 of IC201 sends alternate 
pulses to the clock inputs of the flip-flops. 
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Blanking puke shaper 

Transistor TS202 arrd matched components form this block. 

The trami.tor norm.lly conducts and its coitector voltage is tfierafore loiv. Via R204 and C204 TS202 
receives a negative pulse on its base duting the lovetoehigh transition of the clock pulse. Now this transistor is 
versir ' “ "2“ *"'< “O* "I iK “Hector voltage is high. Present from /03 

°on™c«to"‘c;u7pu:foT“'" ' '= 

Clock puke ON /OFF 

(?K12r''qVnIT'' diagram. Whan or more channels 
&K12A SK17A) are selected (switches closed! the base of transistor TS204 is so low that it is blocked. 
R2M '^'‘"ectors'^al is inverted by means of IC217/1 1,12,13. Resistors 

H2JJ ... R239 are located on the svntch unit SK12A ... SK17A (see Fig 3 50) 

g«! STto be " T " 

gate IC201 to be high, ff this output is high clock-pulses are applied to the flip-flops. 

Sn/Td ^t 1 1 h r ' apd IC2t7/2,3, t and the Nand gate 

rasetl ' ’ =" «f« 

In this case output 1 1 of IC213 is low, and the clock-pulses are switched on, 

5. Final Y amplifier (fig. 3.27) 

The final Y amplifier basically comprises two common-base mode transistors, TS601 and TS602 toaether 
with circuit block IC601. followed by circuit blck 1C602 coupled to output transLrs TSro“r^^^^^^^ 

of TSeOt and TS602 are resistor-coupled to IC601 (pint 6 and 91. This integrated circuit provides h f 
networks between pins 7 and 8 for correction of frequency distortion inherent in the delay lina. 

The correction networks comprise capacitors and resistors which constitute varleble and fixed filters in the 
emitter circuit. Transistor TS603 proyide, , constshfourrent source for this stege 
Collector supplies are derived from the t12 V rail via the series diodes GR601 and GR602 

tfo™torR*64rn"t"h ' "• ® "" »' The Poten- 

LrTr* e Pieset S*in control to allow for changes in circuit 

sourcerThe'outpuB‘o?tt!‘ 7 r"’ *” ‘"T"'’ 'P"‘tant.current 

Ihlnh „ ™ *" “P'lher ate coupled to the output transistors by diodes GR603 and GR609 

am her 7'=;,''“““” »"■< -P-'V fhe normal faed current to the final 

amplifier from the -f45 V rail when there is no signal input. 

As the two hate of the output stage ate Id.htio.f, Ohfy the output fewiing ,h. Y1 deflection plat, of the 
+6 V There orf d rm 7 “ "" 

GR603 and G R604 t ’’ « R604 and G R606, the junction of 

GR603 and GR604 stands at approximately 23 V, being connected via R649 to the +45 V rail The potential 

of th! finar.'r ^ “9"“' “'“snal conditions. Whan the signal applied to pin 6 

o the f „al ampl, fret demands mot. current from the 45 V supply, this current is drawn via R656 from the 
output transistor TS604 to maintain the junction potential of 23 V. 

a”ppl“d to tSTi “<"»»»' TS604 provides constant current. When the signal 

the 23 V p«:„r" c™sC' "" ™*- 

lnofedT7t'hrL“™rr'’ri''’ TS606 and TS607 vary in accordance with the signals 

,7c , 7 Consequently, the potentials applied to the Y1 and Y2 plates o< 

the c.r.t. are replicas of the signals applied to the Y input sockets. 

frZlncier""*" *“ ""P"”" « high 
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3.2.7. Trigger source selector (fig. 3.29) 

This unit switches the triggering sighal from the desired source dirdugh to the MT8 and DTB trigger amplifiers. 
These sources are the trigger pick-off amplifiersof the channels A. B, C, D and composite in the intermediate 
amplifier, the external input amplifier and the mains trigger amplifier. These are selected by SK21 for the MTB 
and SKI 0 for the DTB. The signals from the four channels and the composite signal are fed to five identical 
input circuits. The circuit explanation is given for channel A only. 

The current from the pick-off amplifier in channel A is equally divided between the emitters of TS751 and 
TS752. Resistors R751 and R754 make the current division more independent of the emitter base voltages of 
TS751 and TS752. 

Transistor TS761 is able to pass its collector si^al to the base of TS704 If the diodes GR751 and GR753 
conduct. These diodes conduct if their cathodes are connected via R753 and SK21 to —12 V. Diode GR752 
does not conduct in this situation. The base of TS704 is held at —6 V by means of GR709 and R727. The 
collector signal of TS704 is applied to the MTB trigger amplifier by means of emitter-follower TS706. The 
output voltage of this emitter-follower is adjusted to earth potential by means of the adjustable current 
sources in the pick-off amplifiers. 

If the cathodes of GR7S1 and 6R753 are floating because SK21 does not apply R753 to any potential, the 
collector current flows through GR752 and the triggering signal of channel A does not reach the MTB trigger 
amplifier. 

The circuit comprising TS752 is able to pass its collector signal to the base of TS707 in order to trigger the 
DTB. This happens if GR754 and GR757 are made conductive by applying frieir cathodes to -12 V via R757 
and SKI 0. The signal on the collector of TS707 is applied to the 0TB trigger amplifier by means of emitter- 
follower TS708. The output voltage of this transistor is not separately adjustable to earth potential as 
described for TS706. 

The signal on the external input (BU4) is applied to the base of emitter-follower TS701 vie a voltage dividing 
network. This transistor is followed by TS702, which gives base current to TS704 if GR703 and GR704 
conduct. These diodes conduct if their cathodes are applied to —12 V by means of R714, R706 and SK21. 
Resistor R70B permits adjustment of the output voltage of TS706. Diode GR702 conducts if GR703 and 
GR704 are non-conductive. 

The signal from the mains trigger unit on the power supply reaches the base of TS703. The collector signal of 
this transistor is applied to the base of TS704 if GR707 and GR708 are conducting, These diodes conduct if 
their cathodes are connected to -12 V via TS706and R720. 

This occurs if TS705 receives base current via R719 and R715, which is connected to earth via SK21. Because 
of a limitation of SK21, only an earth potential command for mains triggering is available and it is converted 
by means of TS705 into a -12 V command. Switth SK21 gives -12 V to R773 in the mains trigger mode 
(SK21B and SK21C both depressed). Diode GR771 becomes conductive in this situation and channel C is not 
switched on. 

The DTB trigger pulses are blocked in the STARTS mode, when they are not needed. This is done by applying 
-12 V to R735, which is otherwise floating. Moreover, SKlOA/2 is now floating: this contact is otherwise 
connected to -12 V by SK1 1 A/1 via SK11B/3. 

The -*-6 V supply for the trigger source selector isstebilised by means of TS709, GR712 and GR713. The 
changes in voltage due to variations of ambient temperature of these semiconductors compensate each other. 
This stabilisation prevents crosstalk of unseJected trigger signals via the internal resistance of the power supply. 
The signal sources used for triggering of the MTB can also be used for horizontal deflection when push-button 
EXT.X.DEFL. of switch SK8 is depressed. 

3.2. 7. 7. Trigger amplifier and multivibrator (fig. 3.31) 

The m.t.b. trigger signal from the trigger source selector is fed to the base of the emitter follower TS801 . 
which feeds the trigger amplifier. 

This is a differential amplifier circuit TS802, TS804, wnth a constant-current load, TS803, in the common 
emitter circuit. 

The trigger level is set by means of the front-panel control R3, LEVEL, which controls the base of emitter 
follower TS806. This, in turn, controls the base of one of the differential amplifier transistors, TS804. 

The collector loads of the differential amplifier include transistors TS807 and TS808 fed from the -rl2 V rail. 
Switching diodes GR802, GR803, GR804 and GRBOBform an electronic switching circuit which is operated 
by the SLOPE switch, SK2. 
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The SLOPE switch enables triggering on eititer the po»tive-going or the negative-going slope of the triggering 
signal depending upon the position of the switch. In the -ve position, diodes GR802 and GR803 conduct. 
Hence, the signal at the collector of TS807 is allied to the base of emitter follower TS809. In the -t-ve 
position of SK2, diodes GR804 and GR806 conduct and apply the signal at the collector of TS808 to the 
base of TS809. 

Emitter follower TS809 is coupled to the trigger multivlbraror TS81 1, TS81 2, which switches over in response 
to the trigger signals. The resulting square-wave pulses from R836 are differentiated by capacitor C856 on the 
time-base circuit. 

The negative-going spikes cause TS851 to conduct and trigger the sweep-gating multivibrator of the main 
time-base via R871 . The positive-going spikes switch TS852 to control the automatic triggering circuit. 

3.2.7.2. Auto circuit ffig. 3.31} 

Basically, the auto-circuit comprises electrolytic capacitor C858 across the complementary transistors TS853 
and TS854. Positive-going trigger pulses at the base of TS854 cause it to start conducting. Likewise, TS853 
starts to conduct and capacitor C858 discharges. The output voltage of the auto-circuit is then approximately 
—10 V. This voltage is applied to the diode GR851 to make it non-conductive. The sweep-gating multivibrator 
levels are, therefore, such that it is driven by the negative-going trigger pulses received via TS851. 

When no trigger pulses are available. TS853 and TS854 are non-conducting and C858 charges. Hence, GR851 
conducts and the sweep-gating multivibrator levels are set so that initiao’on of the sweep Is dependent only 
on the sweep feedback voltage. The main time-base sweep generator is therefore free-running. 

3.2.8. Main time base generator (fig. 3.31) 

The main time-base generator comprises the sweep-gating multivibrator, TS857, TS858, feeding switching 
transistors TS869 and TS668, the latter being effectively in parallel witii the time-base capacitors of the 
integrator circuit. Transistor TS871 is used as a current source to charge these capacitors. Selection of the 
appropriate timing capacitors is by means of the TIME/DIV switch SK6 via switching transistors TS874 
and TS876. The sawtooth voltage is developed across the selected time-base capacitor(s) by charging it to a 
certain level from the constant-current source. The capacitor Is then short-circuited very rapidly which results 
in the characteristic sawtooth waveform. 

The sawtooth voltage Is fed to the transistors TS881, TS882, in Darlington pair configuration, This stage feeds 
the sawtooth voltage to the X deflection selector stage and also back to the input of the sweep-gating 
multivibrator via the hold-off circuit. 

The main time-base generator circuit also includes a stage which serves to indicate whether the main time-base 
generator is triggered or not (GRI). 

The various stages of the main time-base generator circuit are now considered in some detail, 

3.2.8. 1. Sweep-gating multivibrator 

Sweep-gating multivibrator TS857 and TS858 is controlled by the following signals; 

- the negative-going trigger spikes supplied by the main trigger multivibrator via the differentiating circuit, 

- the voltage supplied by the hold-off multivibrator, 

- the bias voltage supplied by the auto-circuit. 

Potentiometer R873 provides a preset control of trigger staWlity. TTie collector circuit of TS857 includes 
TS856 which, as explained in the Y channel selection logic, provides ttie ALTERNATE control pulses. The 
output square-wave of the sweep-gating multivibrator is applied to the switching transistors TS868 and TS869. 

3.2.B.2. Switching transistors TS868. TS869 and TS870 

These 3 transistors are controlled by TS858 in tiie sweep-gating multivibrator. TS868 takes over the current 
from the current source TS871 during the MTB hokJ-off period. T^70 discharges during this time the 
time-base capacitor. GR855 only conducts during the charging of tiie time-base capacitor. Because the voltage 
of the time-base capacitor comes close to the base voltogeof current source TS871 at the end of the MTB 
sweep GR855 must have a low forward voltage. Therefore, this diode is a germanium type. TS869 conducts 
during the MTB sweep and provides unblanking via R903 a»d GR1062. 
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3.2.8.3. Sweep speeds 

The sweep speed or time coefficient is determined by the vaiue of the time-base capacitance in circuit, and 
also by the magnitude of the charging resistor selected. 

The time-base capacitors are C866, C867 and'C869. Capacitor C866 is always in circuit; the other two 
capacitors are selected by transistors TS874 and TS876. These operate as electronic switches and are either 
fully cut-off or fully-conducting. 'Htey are switched on by tfie application of a positive voltage to their bases 
from the T1 ME/D IV switch. According to the position of SK6, these transistors switch in the relevant 
capacitor in parallel with C866. As mentioned, the sweep speed is also dependent upon the magnitude of the 
constant-current charge supplied by transistor TS871. This current can be adjusted in steps by selecting 
the emitter resistance of TS871 by means of the TIME/DIV switch SK6. Continuous control of the charging 
current can he effected by varying the base drive to T^71 with the continuous sweep control, TIME/DIV 
potentiometer R6. In the CAL position of this potentiometer, switch SK7 closes and the charging current 
is solely determined by the calibrated emitter resistance. 

To compensate for the temperature coefficient of the transistor (2 mV/degC) the base voltage of TS871 is 
supplied via transistor TS872. This also has the advantage of reducing die load on the TIME/DIV cont. 
potentiometer. 

Electrolytic capacitor C868 suppresses any possible ripple and interference present on the supply voltage rail. 
This transistor, in turn, has its base controlled by preset R914 when SK6 is in position 1 -f 8. This provides 
a fine adjustment for the timing circuit since C867, 4.7 /iF, has ± 10% tolerance, whereas the other two timing 
capacitors have a ± 1 % tolerance. In this position, the preset R914 provides an additional measure of control 
over the base voltage of TS871. In the positions of SK6 when C867 is notin circuit, the diode GR856 is 
blocked and the preset control R914 is inoperative. 

3.2.8.4. Sawtooth take-off circuit 

The sawtooth waveform generated by the time-base is applied to the Darlington pair. TS882 and TS881, the 
emitter output of the latter being coupled to the X deflection selector via GR105B and GR1057, to the 
comparator circuit via R937 and to the hold-off circuit of the main time-base via GR857. 

3.2.8.5. Hold-off circuit 

The hold-off circuit prevents the sweep-gating multivibrator from responding to trigger pulses before the 
time-base capacitor has fully discharged. The sawtooth output from the Darlington pair is applied via diode 
GR857 to the base of emitter follower TS879. 

Switching transistors TS877 and TS878 select the appropriate hold-off capacitor, according to the position of 
SK6, In a similar manner to that described for the main time-base integrator timing capacitors. 

Capacitor C862 is always in circuit irrespective of the TIME/DIV switch position. 

Charging current for the hold-off capacitors flows via transistor TS879. When TS879 cuts off, the discharge 
current flows through the circuit with R925 and variable hold-off control R1 1 . R1 1 allows adjusting of the 
desired hoid-off time and is calibrated in its minimum resistance position. The voltage across the selected 
hold-off capacitors drives the Schmitt trigger, TS864, TS866, toe hold-off multivibrator. The output signal 
from the hold-off multivibrator is applied to emitter follower TS863 which, in turn, feeds the input of the 
sweep-gating multivibrator. The emitter-follower TS863 buffers toe hold-off multivibrator from the triggering 
spikes of the trigger pulse-shaping circuits. 

Switch SK9 in the base circuit of TS867 is normally open when AUTO and TRIG of the trigger-mode push- 
button switch are selected. However, when SINGLE mode is selected. SK9 provides via R896 and C864 
(mounted on SK9) an earth to the base circuit of TS867 to reset the hold-off multivibrator. Furthermore, 
since AUTO is not selected, TS879 is cut off via R927 and SK9; consequently, the hold-off multivibrator is 
no longer reset by the sweep voltage. 

When the oscilloscope is used with an external X deflection signal, toe internal time-base generator is switched 
off by depressing the EXT X DEFL pushbutton of SK8. This feeds a +12 V supply via R892 and GR854 to 
the base of TS867. This transistor holds the hold-off multivibrator so that its output prevents the sweep- 
gating multivibrator from responding to trigger pulses. 
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3.2.8.6. "NOT TRIC'D" indicator 

Light-emitting diode GR1 in the collector circuit of tran^tor TS861 serves two purposes: 

- it provides a front-panel indication when the time-base generator is not triggered in the AUTO and TRIG 
modes; i.e., it indicates the absence of trigger pulses. In this condition, TS8B3 and TS854 are switched off 
and electrolytic capacitor 0858 in tfie auto-circuit of the main trigger circuit charges. Consequently, the 
emitter of TS859 becomes less negative and the transisKrr cuts off. The earth applied via R882 switches 
on TS861 and the NOT TRIG'D diode, GR1, iights. On receipt of trigger pulses, C858 is discharged, 

TS859 conducts and cuts off TS861, thus extinguishing GR1, tiie current being taken over by TS862. 

— in the SINGLE mode, the NOT TRIG'D lamp also serves as a reset indicator. On selection of the SINGLE 
pushbutton, the lamp remains on until the sweep is initiated by a trigger pulse. In this mode, the trigger 
pulses drives the base of TS859 dependent on the stats of the hold-off multivibrator TS864, TS866. 

Note: The instrument also operates in the SINGLE mode if none of the trigger-mode pushbuttons is depressed. 

3.2.8. 7. Delay-time function 

The function of the DELAY TIME potentiometer R2 is to provide an adjustable d.c. voltage for comparison 
with the sweep voltage of the main time-base generator. 

This comparison voltage is then used to start the delayed time-base generator at a pre-determined time during 
the sweep of the main time-base. The comparator circuit is described in the delayed time-base generator 
section (3.2.10,3.). The DELAY TIME potentiometer i$a 10-turn front-panel control. 

3.2.9, Delayed time-base triggering 

The trigger unit of the delayed time-base is almost identical to that of the main time-base trigger unit, the 
circuits of which are described in section 3.2.7. Unlike the main time-base trigger unit, the delayed time-base 
trigger unit has provision for neither external X deflection, nor triggering from the mains frequency. There Is, 
however, provision for triggering by the main time-base (see section 3.2.10.2). 

3.2.10. Delayed time-base generator (fig. 3.31) 

As the delayed time-base generator is basically similar to the main time-base generator (section 3.2.8.), only 
the essential differences are described. 

3.2. 10. 1. Sweep speeds 

The delayed time-base integrator circuit is a simplified version of the main time-base generator as there are 
fewer TIME/DIV ranges. Preset potentiometer R1097 provides a measure of control of the charging current 
to obtain exactly the same sweep speeds of main time-base and delayed time-base. 

3.2.10.2. Hoid-off circuit 

The sawtooth voltage is coupled via the Darlington pair TS1066. arid TS1067, and diode GR1052 to the 
hold-off multivibrator TS1057 and TS1058. Emitter follower, TS1056 provides the hold-off pulse for the 
input of the delayed sweep-gating multivibrator, TS1052 and TS1053. Transis.tor TS1 054 is set by means of 
the comparator output signal direct-coupled to its base. This, in turn, resets the hold-off multivibrator, and 
thus the sweep-gating multivibrator via TST056. 

The delayed time base starts immediately after the delay time and does not need any trigger signal when 
push-button STARTS of SK1 1 is depressed. 

This is because SKUA point 5 gives an earth potential to R1071. 

When no push-button of SK11 is depressed. R1071 is also on earth potential (STARTS mode). 

When TRIG is depressed starts the delayed time base after the delay time only after a trigger signal. 

Switch SK1 1 A point 5 gives in this case not any potential to R1071. 

In the OFF position of the TIME/DIV switoh SK4, the sweep-gating multivibrator is switched so that it no 
longer responds to either the trigger pulses or the reset pulses of toe hold-off multivibrator. 

Similarly, when X-EXT deflection mode is selected on SK8a -M2 V supply is supplied on R1 122 and this 
inhibits the delayed sweep-gating multivibrator via diode GR1064. 
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3.2. 10.3. Comparator 

Transistors TS883 and TS884, connected as a long-tailed pair with TS886 as current source, form the 
comparator circuit. In this circuit, the d.c. voltage set by tiie DELAY TIME potentiometer R2 is compared 
with the sawtooth voltage generated by the main time-base. 

When the amplitude of the sawtooth at the base of TS883 exceeds the set d.c. voltage applied to the base of 
TS884, the collector voltage of TS883 goes more negative and, via emitter-follower TS1054, resets the 
hold-off multivibrator and delayed sweep-gatirrg multivibrator as previously described. 

3.2. 10.4. Delay time calibration unit 

The DTB start at the end of the MTB sweep is adjusted by means of R979 w4iich influences the base voltage 
of emitter follower TS887. 

The DTB start at the beginning of the MTB sweep is adjusted by means of R987 which influences the base 
voltage of the emitter follower TS888. The combinations of the base-emitter voltages and diode voltages of 
TS887/GR862 and TS888/GR863 compensate for possible changes of the base-emitter voltage of TS881 and 
TS882 due to changes in ambient temperature. 

3.2.11. X Deflection selector and blanking switching circuits (fig. 3.31) 

These circuits are part of the main time-base printed-circuit board. 

3.2. 11.1, X Deflection source selector 

Depending on the selected position of SK8 the circuit provides for X deflection by the main time-base signal, 
the delayed time-base signal or the signal from an external source. 

The source selector circuit is described accordirtg to tiie pushbutton mode selected. 

MAIN TB - In this position of SK8 the +12 V supply is routed via the contacts and R1 118 to the 

junction of diodes GR1057 and GR1058. These diodes conduct and provide a path for 
the output sawtooth of the main time-base via R1229 to the X amplifier. With the 
switch in this position, the diode networks, GR1053, GR1054 and GR1066, GR1067 
are blocked. Consequently, signals from the delayed time-base and external X 
deflection preamplifier are not transmitted. 

DEL'D TB — In this position of SK8 the +12 V sut^ly is routed via the switch contact and R1108 

to the junction of diodes GR1053 and GR1084. These diodes now conduct and 
provide a path for the output sawtooth of the delayed time-base vie R1229 to the 
X amplifier. With DEL'D TB selected, the signals from the main time-base and external 
X preamplifier are blocked by the diode networks. 

EXT X DEFL - In this position of SKSthe +12 V supply is routed via R1121 to the junction of diodes 
GR1066 and GR1067. These diodes now conduct and provide a path for the emitter 
output of TS1072 of the external X preamplifier. Similarly, the diode networks block 
the main and delayed time-base signals In this position. Another switch contact of SK8 
(X-EXT.) removes an earth from the PULL FOR x5 switch, SK3, as this facility is not 
available when EXT X DEFL is selected. 

3.2. 1 1.2. Blanking pulse switching circuit 

The switching transistors for blanking pulses for the main and delayed time-base are TS869 and TS1059 
respectively. 

These transistors conduct during the sweep period of their respective time-bases; i.e. during the unblanking 
periode. Diodes GR1063 and GR1062 connect the collectors of these ti^nsistors to the Z amplifier via R1312. 
During blanking these transistors are switched off and a current of 3 mA for complete blanking of the trace is 
fed to the Z amplifier, This current is injected via R1 1 16 and GR1063 (because TS869 is switched off) and 
via GR1059, R1 1 17 and GR1062 (because TS1 059 is switched off) to the Z amplifier. 

During the sweep of the main time-base generator 3 mA flows into the main time-base generator via R903 so 
there is no current for R1312 and the trace is unbianked. If the delayed time-base TIM E/D IV switch is at tfie 
OFF position, 3 mA flows into tfie delayed time-base via R1084, R1112. These currents are derived from the 
+12 V supply, and the potential developed across R1112 prevents TS1068 from being cut off and cuts off 
GR1063. 
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The switching is described in accordartce vinth the signal selected by SK8. 

MAIN TB - With the TIME/DIV swi-teh of the delayed time-base in the OFF position, TS1059 is 

permanently on; therefore, GR1063 Is Mocked. The current step from 0 to 3 mA is 
then applied to the Z amplifier, via GR1062 during main time-base blanking. 

With the TIME/DIV switch of the delayed time-base operative: i.e., not in the OFF 
position, then bright-up of the main time-base trace by the delayed time-base occurs 
after the delay time selected. During the part of the sweep where only the main time- 
base is running (TS1059cut off), no current flows to the Z amplifier via GR1062;i.e. 
trace unbianking. 

However, the Z amplifier receives a small current from the delayed time-base via 
GR1063, d^endenton the bias of TS1 068 and the setting of R1 116. Therefore, the 
trace is not completely unfalanked. Immediately the delayed time-base starts TS1059 
conducts and the emitterofTS1068 goes negative. Therefore, both TS1068 and 
GR1063 are cutoff. 

The Z amplifier intensifies the entire trace. At the end of the delayed sweep, the small 
current flows tftrough GR1063 again and the trace is once again completely unblanked. 
Potentiometer R1 115 allows adjustment of the base potential of TS106B, in order to 
vary the current through R1116 and GR1063 during the time that TS1059 is cut off. 
Thus, the bri^tness of the intensified part of the trace can be varied. 

Via R1109thi$ change is also transferred to the INTENS potentiometer R13 
{see section 3.2.14.1.). 

DEL'D TB — If the delayed time-base is selected, GR1059 and GR1O02 are non-conductive since 

the +12 V supii^y of GR1 059 ceases. The current for TS869 in the main time-base is 
supplied by GR1061. Transistor TS1068 Is switched off by the conduction of diode 
GR1056 and the 0 to 3 mA bright-up information is fed to the Z amplifier via diode 
GR1063. 

EXTXDEFL - If the EXT X DEFL pushbutton is depressed, the MTB and also the DTB are switched 
off. Therefore, there is no current through R1312 and the trace Is unblanked. 

3.2.12. Pre-amplifier for external X deflection (fig. 3.31) 

Transistors TS1 069, TS1071 and TS1072, located on the main time-base printed-circuit board, form a 
pre-amplifier circuit for exterr^al X deflection signals. The input signal from R731 on the trigger source unit is 
routed to the base of transistor TS1071. The input signal may be one of the triggering signals; namely, a signal 
on the EXT input socket BU4, the channels A, B, C or D, channels A and B composite or the signal derived 
from the mains if SK21 push-buttons B and C aredepressed. 

(see section 3.2.7.) 

When the EXT X DEFL position of SK8 is selected the +12 V supply is routed via GR1065 to the emitter 
of transistor TS1069. TS1071 and TS1069form a series-shunt feedback configuration: the gain can be 
adjusted by means of feedback resistor R1 131 and the d.a output level can be adjusted by means of resistor 
R1 132. This series-shunt feedback configuration is followed by emitter follower TS1072. Since diodes 
GR1066 and GR1067 are conductive because of the +12 V via R1121, the emitter output signal from TS1072 
is passed via R 1229 to the X amplifier. In this positirm, the main and delayed time-base are inhibited from the 
+12 V supply, routed via GR854 and GR1064 respectively. 

3.2.13. X-Amplifier (fig. 3.32) 

The X amplifier is part of the time-base printed-circuit board U8. The X amplifier receives the input selected 
by mode switch SK8. This asymmetrical input voltage is ted to the base of transistor TS1201. Transistor 
TS1204 provides an anti-phase signal, variable by means of the front panel X POSITION potentiometer R4 
to give a symmetrical signal to the next stage. 

The potentiometer R4 varies the base bias of TS1204 wrfiich unbalances the push-pull amplifier resulting in 
horizontal trace shift on the c.r.t. screen. 

The nominal gain of the amplifier can be increased by a factor of 5 by switching the current-source supply, 
using transistors TS1202 and TS1 203 controlled by the front panel PULL FOR x5 switch, SK3. 




Normally, current source TS1203 supplies the emitters of transistors TS1 201 and TS1204 via the higher value 
resistors R1224 and R1222andthe diodes GR1 203 and GR1204. However, when the PULL FOR xB switch 
is selected, the base of TS1 202 becomes iess negative by ^e ^plication of an earth (from SK8) via R 1 23 1 
and SK3. Consequently, TS1202 conducUand 1^1203 switches off. The current source is now via GR1201, 
GR1202 and the lower value resistors R121t and R1213, whirfi pass the additional current for the x5 
gain increase. 

Preset control of the gain is provided in thexi position by R1223 and in the x5 position by R1209. 

The x5 position is inoperative when the EXT X DEFL pushbutton of SK8 is depressed. In this position, the 
earth is disconnected from the SK8 contact that is coupled to SK3. 

The two symmetrical output currents of TS1201 and TS1204 are fed to die final amplifier stages with feed- 
back, for each defl. plate. Since these are identical, only one half is described. Basically, the amplifier 
comprises a cascode circuit using transistors TS1209, TS1211, with feedback via R1237 and R1242. 

The cascode circuit is fed via transistor TS1206 in common-base configuration. Transistor TS12D8 provides a 
constant-current source for the final amplifier stage. Zener diodes, GR1 208 and GR1209 maintain the 
average voltage on the deflection plate XI of c.r.t. B1 at +15 V. Capacitor Cl 204 improves the h.f. response 
and the trimming capacitor C1203 provides phase compensation over the feedback path. 

3.2.14. C.R.T. Circuits 

3.2. 14. }. Z-modulator circuit (fig. 3.36) 

Basically, the Z unit comprises an amplifier and a modulator/demodulator circuit for the d.c. and low 
frequency components of the blanking signal. The latter circuit isolates die Z unit from the high potential 
(-1600 V} present on the c.r.t. cathode and Wehnelt cylinder. 

Input signals to the Z amplifier are received from two sources: 

- the blanking pulses from the time-base via R1312. 

- the chopper blanking pulses from the channel selection logic via R1313. 

As stated in section 3.2.11.2. the blanking current is 3 mA and the unblanking currant 0 mA. Transistor 
TS1302, connected in common-base configuration, feeds the current pulses to the amplifier stage, TS1303, 
TS1304, Front panel control R13, the INTERS potentiometer, provides an adjustment of trace brilliance by 
regulating the base bias of TS1301. 

The slider of R13 is also coupled to the delayed time-base bright-up circuit via a R1 109 to maintain the 
desired intensity ratio for all settings of R13. 

A portion of the input current is drained off via TS1301 depending on die setting of R13, the larger the 
current drain, the more brilliant the trace. Conversely, the more brilliant die trace, the less the common-base 
transistor TS1302 conducts. 

Since TS1302 is cut-off, GR1301 is also non-conductive and a small current flows through R1307 and 
prevents TS1303 and TS1304 from bottoming. 

The blanking signal is passed by TS1302 to the base of TS1303 via GR1301. The diode GR1302 in the 
collector circuit of TS1302 clamps the black level of the blanking current fed to the amplifier at 3 mA. 

The output of the amplifier stage TS1303, TS1304 is coupled to emitter follower TS1306, the output of 
which switches between 4 V and 40 V approximately for blanking and unblanking respectively. At this point, 
the a.c. and d.c. components of the blanking signal are routed along different paths. The high frequency 
components of the signal are passed via capacitor C1308 to die Wdinelt cylinder of the c.r.t The d.c. and 
low frequency components of the signal are passed via the low-pass filter R1325, Cl 306 and R1323 to the 
emitter of TS1308. Together with TS1307, TS1308 forms a multivibrator, the frequency of which is approxi- 
mately 100 kHz. 

The oscillator output on the collector of TS1308 is therefore modulated by the Z amplifier, the peak-to-peak 
value depending on the d.c. and l.f. componaitsfed totheemitter of TS1308. The black level can be adjusted 
by the preset pot meter R1327. Capacitor C1309 feeds this modulated signal to a peak-to-peak detector 
and also serves to isolate the high potential present «i the c.r.t cathode circuit After demodulation by the 
detector circuit GR 1307, GR1308, C1311, R1333, the d.c. and l.f. components are recombined with the 
h.f. component via R1334 and routed to the Wehnelt cylinder of the c.r.t. via R1336. 
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3.2. 14.2. Focussing circuit (fig. 3.36) 

The voltage Tor the focussing electrode, GR3of thec.r.t. is derived from a potential divider network between 
the —1600 V supply from the H.T. converter and earth. TTie slider of the front-panel FOCUS potentiometer 
R14 is direct-coupled to the focussing electrode. 

The cathode bias for the c.r.t. is also obtained from this divider network, the voltage drop across the neon 
tube B1301 providing the necessary voltage between cathode and Wehnelt cylinder G1 for complete blanking, 

3.2. 14.3. H. T. Converter (fig. 3.38) 

The —1600 V supply for the cathode. Wehnelt cylinder and focus electrode, and the +8 kV supply for the 
post-acceleration anode G8 are derived from the h.t. convertor circuit 

Transistor TS1402 together with transformer T1401 forms an oscillator, operating at a frequency of between 
25 kHz and 30 kHz, An a,c. waveform of 1600 V is developed across the secondary winding of the 
transformer. This voltage is rectified by diode GR1403 and smoothed by the filter network C1406, R1409 
and Cl 407, to provide the — 1 600 V suw>ly. 

Regulation is obtained by rectifying (GR1402/C1402) the collector signal ofTS1402. The d.c. potential of 
approx, 85 V thus obtained is compared with the +45 V supply voltage (R1401-R1402) in TS1401. 

If the voltage on the collector of TS1402 tends to drop (i,e. the output voltage decreases), TS1402 will start 
conducting more current and the output voltage increases. 

Overload protection is provided by diode GR1402 which switches off if there is excessive current drain 
throughout GR1403 to the cathode circuit of thear.t This results in the base of TS1401 going positive 
which reduces its collector current and switches off the oscillator. 

The low-pass filter, L1401, C1401, prevents spurious oscillator pulses being fed back into the +45 V supply 
line, 

3.2. 14.4. Calibration unit (fig. 3.36) 

The calibration unit comprises a built-in square-wave generator using an operational amplifier with feedback 
loops. The frequency-determining components are resistor R1371 and capacitor C1318. 

Point 3 of the operational amplifier IC1301 is kept equal to the average output voltage by capacitor C1317, 
in this way, the generator is independent of supply voltage fluctuations. Zener diode GR1316 determines 
the amplitude of the square-wave output, and potentiometer R1362 allows accurate adjustment of output 
voltage and current. The calibration unit gives an output of 3 Vp.p, 6 mA at a frequency of 2 kHz ±2%. 

The output is protected against continuous short-circuits. 

3.2. 14.5. Graticule illumination control dircuit (fig. 3.36) 

This circuit comprises the constant current source TS1309/TS131 1 that feeds the graticule illumination 
lamps LAI and LA2. TS1317 drains away an amount of current from LAI and LA2, depending on the 
position of front panel control R12. 

3.2.15. Power Supply (fig. 3.40) 

The power supply is designed on the switching regulator principle, tfius permitting the PM 3244 oscilloscope 
to be connected to any a.c. mains voltage between 90 V and 270 V. or any d.c. voltage between 1 00 V and 
350 V, without the need for mains voltage adaptors. All voltage output rails are stabilised and a current- 
limiting circuit protects against overloads. 

The basic circuit functions of the power supply are as follows: 

— mains rectifier and ripple elimination circuit 

— switching series regulator 

— chopper circuit 

— error sensing and regulator circuit 

— current-limiting circuit 

— voltage sensing circuit 

— secondary supply voltage circuits. 




In principle, the power supply operates as follows. After rectification and elimination of the ripple, the 
smoothed voltage {between 100 V and 370 V) is fed to the switehing series regulator. A pulse width modulated 
switching transistor and commutating diode supply a filter network which averages the voltage output to a 
fixed d.c. level. This voltage provides the supply for the ciiopper. The chopper provides the necessary alterna- 
ting waveform for the supply transformer. In addition, part of the chopper square-wave output is rectified, 
compared with a reference voltage and is fed back to control the on-off ratio of the switching transistor. 

3.2. IS. 1. Mains rectifier and ripple eliminator 

The mains voltage or an alternative source of supply is applied to the mains filter unit F 11 801 via the front 
pane! POWER switch SK23 and fuse VL1. 

The output of this filter feeds a second filter consisting of L1800, R1801 and Cl 804. These filters suppress 
mains-borne interference to the instrument and also interference fr«n the instrument; e.g. switching 
transients, to the mains supply. 

The mains rectifier GR18Q1 comprises four diodes in a bridge circuit The ripple that remains after full-wave 
rectification is eliminated by the action of transistors TS1801 and TS1802 and their associated components. 
The ripple elimination circuit operates as follows. The buffer capacitors Cl 806 and Cl 806 are charged to 
approximately the peak voltage of the mains supply. Assume that tfte output voltage across capacitor C1 808 
tends to rise with the instantaneous value of the ripple. Transistor TS1802 then draws less current as its 
emitter goes more positive. Therefore, less base current is applied to transistor TS1 801; consequently, its 
collector voltage drops and counteracts the tenderKV for the output voltage to rise. By this means, the d.c. 
output level coincides with the lower level of the ripple voltage superimposed on the unsmoothed rectified 
voltage, and the ripple is effectively eliminated. 

3.2.15.2. Switching series reguiator 

Transistor TS1807 Is the switching transistor, the base of which is driven fay the pulse-width modulated 
rectangular waveform. The filter network comprises the choke L1803 and the capacitor Cl 809. A constant 
current flows through LI 803 during the turn-on time of TS1807 via its collector. During the turn-off time, 
the back e.m.f. of LI 803 provides a constant current via the commutating diode GR1804. This action Is 
repeated at a frequency of approximately 20 kHz, the chopper frequency. The output voltage across Cl 809 is 
thus dependent upon the turn-on/turn-off ratio of the switching transistor TS1807. Resistor R1800 in serle 
with capacitor C1809 provides a constant regulation. To facilitate starting, a small base current is fed to 
transistor TS1807 via resistors R1803, R1804 and R1817. 

Note that the value of R 181 7 deperjds on tite current gain TS1807; refer to chapter "Checking and Adjusting" 
3,7.3,1. 

3.2. 15.3. Chopper circuit 

The chopper circuit is formed by tite two selected transistors TS1804 together with the base drive transformer 
T1801, form a push-pull oscillator. The primary windings 3-4-5 of the converter transformer T1802 
provide the collector loads for the chopper transistors. Winding 7-8 supplies the feedback winding of the driver 
transformer. As the driver transformer T1801 saturates easily, a square-wave signal is generated. As soon as 
the instrument is connected to the supply, the small base current applied to TS1807 via resistors R1803. 
R1804 and R 181 7 causes the transistor to turn cm. Capacitor Cl 809 is dius charged by the collector current 
as described, and Its voltage rises. After some time die voltage on GR1806 will be 75 volt and the voltage on 
trigger device GR1825 approx. 32 volt {the "fire voltage"). Now GR1825 will trigger and has a "breakback 
voltage" of about 6 volt. This voltage is divided over Cl 811 and C1812 and the voltage on Cl 81 2 becomes 
so high that one of the transistors TS1804 becomes conductive and die chopper starts. As soon as the chopper 
starts, the voltage across C1809 drops until TS1807 conducts, controlled by the regulator circuit and the 
potential across Cl 809 rises agair> to=«95 V. During oscillation, a voitege is developed on the centre tap of 
the driver transformer T1801 of approximately 1 V negative with respect to the anode of GR1808. This 
negative potential on the base circuit prevents the conductitm of both selected transistors TS1804 due to 
holestorage capacitance. 

Resistor R1800 in series with Cl 809 prevents parasitic ringing of the circuit. 

Resistor R1823 provides for a better start of the power supply in a cold environment. 
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3.2. 15.4. Error sensing and regulator circuit 

Regulation of the chopper output is achieved by comparing a portion of its output voltage against a stable 
reference and feeding the error voltage back via an operational amplifier to control the on/off ratio of the 
switching transistor. The basic components of the sensing and regulating circuit are primary winding 7-8 
of T1802, voltage-regulator integrated circuit IC1801, potentiometer R1834 and transistor TS1809. 

The circuit operates as follows. The square-wave voltage of approximately 9 Vp.p across winding 7-8 of T1802 
is half-wave rectified by GR1812 and produces a d.c. vtritage of aw>roximately —8 V with a superimposed 
ripple of about 250 mVp.p across capacitor C1817. This ripple voltage is the sensing voltage used for 
comparison, and is fed to the inverting input 7 of the operational amplifier I Cl 801 via capacitor Cl 821. 

Input 2 is also connected to point 4 of the integrated circuit via R1829. An internal stabilising network 
between points 4 and 5 results in an input voltage at point 2 of approximately -1 V together with the super- 
imposed ripple of 400 mVp.p. The non-inverting input 3 of IC1801 is connected to the wiper of R 1 834, the 
potentiometer that samples the output voltage across C1817 via R1836, R1633 and diode GR1813. Diode 
GR1813 conducts via R1832 because of the potential across C1818. The ripple voltage is eliminated from 
the non-inverting input 3 by capacitor C1818 which is coupled between the wiper of R1634 and the positive 
side of C1817. Although the ripple at die inverting input 3 approximates to a sawtooth waveform, because of 
the high gain of the amplifier, the output on point 6 is a rectangular waveform. 

The on/off ratio of this rectangular waveform is dependent upon the amplitude of the ripple compared with 
the reference voltage. The frequency of the rectangular waveform is synchronous with the chopper frequency. 
The rectangular waveform on point 6 is applied to the base of TS1809 which, in turn, controls the on/off 
time of the switching transistor TS1807. 

The overall function of the voltage sensing and regulator circuit is best considered by assuming a change in 
output. Any tendency for the output to increase would produce an increase in voltage across Cl 81 7. The 
voltage on input 2 of IC1801 will go more negative as result Likewise, the voltage on input 3 will go more 
negative, but to a lesser extent because of the limiting action of the potentiometer R1834 and its associated 
circuit Because of this differential, input 3 will be more positive with respect to input 2. in terms of the 
output on point 6, this means that the positive part of the rectangular waveform will be of longer duration 
over the duty-cycle. This signal is inverted by transistor TS1809, which results in transistor TS1 807 being 
blocked for a longer period. Consequently, the output of the switching series regulator decreases and restores 
circuit equilibrium, Conversely, any tendency for the output to decrease would result in the switching 
transistor TS1 807 being on for a longer period. The output of the switching series regulator would increase to 
restore circuit equilibrium. 

In addition to output sensing, anticipatory control is provided from ^e mains voltage. Input 3 of IC1601 is 
also coupled to the rectified mains voltage via resistor R1806. Any variation In mains voltage will be reflected 
at the inputs of IC1801. The resulting differential with respect to input 2 will produce a compensating 
regulating action as described. 

3.2. 15.5. Current limiting circuit 

A current sensor circuit automaticaily cuts off the series regulator if excessive current is demanded by the 
circuit. The current-limiting circuit comprises transistor TS1808, trigger device TS181 1 and their 
associated components. 

The current supplied by the power unit flows through the series resistor R1819 and the potential drop across 
this resistor is used to control transistor TS1808. If the supply current becomes excessive, transistor TS1808 
starts to conduct. In turn TS1811 fires and pulls the base of TS1812to -8 V. TS1809 is now continuously 
conducting by the base current delivered via R1816 (the output of 1C 1801 does not draw any current as this 
is an emitter follower output). By the current through TS1809, the switching transistor TS1807 is then 
continuously blocked. Consequently, the cheaper stops operating. However, the small base current fed to 
TS1807 via resistors R1803, R1804 and R 181 7 enables C1809 to charge slowly. When the Z-voltage of 
GR1806 and GR1825 is reached, the chopper restarts and isswitehed off again immediately if the overload 
or short-circuit persists. Depending on the mains voltage, this cycle is repeated approximately every second so 
long as the fault condition persists. 
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3.2.15.6. Switching-on voitage-sensing circuit 

In simiiar manner to the current limiting circuit, a voltage sensing circuit cuts off the switching series regulator 
if, for any reason, the output voltage of the power supply is too low for the operationaj amplifier I Cl 801 to 
give satisfactory control. Voltage sensing is performed by transistor TS1 81 2. During initial switch-on of the 
instrument, if the output across winding 7-8 is too low, TS1812 is cut off because Z-diode GR1835 is not yet 
conducting. Consequently, the positive potential developed across Cl 814 is applied via R 1816 to the base of 
TS1809. This transistor conducts and turns off switching transistor TS1807. The circuit prevents damage to 
the switching transistor, which could occur if it were operated with insufficient base current. 

3.2. 15.7. Secondary supply voltages 

The primary windings of the supply transformer T1802, as previously stated, are the collector load circuits of 
the chopper transistors. The secondary windings providing the voltages for the various circuits in the instrument 
are completely isolated from the mains power supply. 

The filament of the c.r.t. is supplied by the voltage across secondary winding 17-18, rectified by GR1822 and 
smoothed by electrolytic capacitor C1827. The winding is a.c. coupled to earth via C1830. 

All other supply feeds are derived from tapping points on a single secondary winding, earthed at a single 
point to the transformer screen to reduce interference. Each supply is individually rectified and smoothed. 

3.2. 15.8. Mains opto-isolator 

The trigger/deflection source derived from the mains supply is completely isolated from dangerous a.c. voltages 
by an opto-isolator TS1813. This consists of a light-emitting diode and j^oto-transistor combined in one 
envelope. 

The a.c. mains derived from the mains filters is rectified by diode GR1819 and smoothed by C1823 to 
provide d.c. current through the light-emitting diode. R1838and R1840 are connected in series and have 
such a value that their dissipation stays within the permissible limits vd^en using a d.c, mains voltage of 
360 V, GR181 5 protects the LED in TS1813 against too high reverse voltages. A portion of the a.c. mains is 
suparimposed on this d.c. current, the magnitude depeitdingon the setting of preset resistor R 1841. The 
output is routed to the trigger-source selector (unit 16) R716 via capacitor C1824 and BU806 of the time base 
and X-ampllfier p.c.b. (unit 8). 
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3.3. OPTIONAL M.T.B. GATE OUTPUT. D.T.B. GATE OUTPUT AND EXTERNAL Z-MODULATION 
{Fig. 3.42,3.43 and 3.44) 

3.3.1, General 

The circuits for these 3 options can be mounted on a printed circuit board. The unit must be installed 
according to Fig. 3.43 on the side profile of the instrument beside the Z-unit. The lay-out of this unit after 
the components have been assembled is indicated in Fig. 3.42. 

The necessary 3 BNC sockets can be mounted in any of the 5 hoies provided in the rear frame of the 
instrument. 

Oniy in the rear cover piate 3 hoies must be driiled. 

Suppiy voitages: the wires for tiie necessary -t-6, +^2 and — 12 voit suppiy voltages are directly soldered to 
Stocko plug BU503 at the bottom side of the power supply unit. 

3.3.2. Main time base gate output 

The circuit comprises one transistor BC549C, which is driven by one of the transistors of the MTB sweep 
gating muitivibrator. The coiiector of this BC549C transistor is the M.T.B. gate output. The output voltage 
level is about -t-B volt during the M.T.B. sweep and about 0 volt during the hold-off period. 

Installation; 

Replace resistor R868 (on the T.B. unit next to the ALT pulse output) by a series circuit consisting of a 6,36 
kOhm resistor and a 261 Ohm resistor. From the junction of both series resistors a 1 kOhtn resistor and a 
coaxial 50 Ohm cable lead the signal to the amplifier stage on the additional printed circuit board (see Fig. 
3.44). The output of the amplifier stage is connected to the BNC connector at the rear panel via a coaxial 
50 Ohm cable. 



Raquirad material: 



1 resistor 


6.36 kOhm/MR25 


5322 116 54597 


1 resistor 


261 Ohm/MR25 


5322 116 54502 


3 resistors 


1 kOhm/MR25 


5322 116 54549 


1 capacitor 


10 nF, cer. plate 


4822 122 30043 


1 transistor 


BC649C 


6322 1 30 44246 


1 metre coaxial 50 Ohm cable (par metre) 


5322 320 10003 


1 BNC connector 




6322 267 10004 



3.3.3. Delayed time base ou^ut 

The circuit comprises one transistor BC549C, which is driven by one of the transistors of the D.T.B. sweep 
gating multivibrator, The collector of this BC549C is the D.T.B. gate output The output voltage level Is about 
-*-6 volt during the D.T.B. sweep and 0 volt if the D.T.B. does not run. 

Installation: 

Replace resistor R1063 (on the T.B. unit next to contact 7 of Stocko plug BU808) by a series circuit 
consisting of a 5,36 kOhm resistor and 261 Ohm resistor. From the junction of both series resistors a 1 kOhm 
resistor and a coaxial 50 Ohm cable lead the signal to the amplifier stage on the additional printed circuit 
board (see Fig. 3.44). The output of the amplifier stage is connected to the BNC connector at the rear panel 
via a coaxial 50 Ohm cable. 

Required material: 

The same as used for the M.T.B. gate output. 

3.3.4. External Z-modulation input, suitable for logic analysers 

The circuit (see Fig. 3.44) comprises 2 transistors, that both function as a emitter follower. The input circuit 
consists of 2 resistors and 2 capacitors in order to obtain the same input impedance as the vertical channels 
(1 MOhm/15 pF) and to obtain the right voltage level at which the display is blanked. This voltage level is 
approx. -t4,5 volt, which is suitable for use with logic analysers. 

The input circuit feeds the first emitter follower BC549C. The second emitter follower BC559 feeds TS1302 
in the Z-amplifier. 



Insolation: 

The BNC connector to be mounted on the rear of the oscilloscope is connected to the input of the 
Z-modulation circuit via a 50 Ohm coaxial cable. The output of the Z-modulation circuit is connected to the 
emitter of transistor TS1302 via another 50 Ohm coaxial cable. 



Required material: 
1 resistor 
1 resistor 
1 resistor 
1 resistor 
1 resistor 
1 resistor 

1 resistor 

2 capacitors 
t capacitor 
1 capacitor 
1 transistor 



560 kOhm, CR37 
680 kOhm, CR37 
lOMOhm, CR37 
33,2 kOhm, MR25 
33,2 Ohm, MR25 
1 kOhm, MR25 
750 Ohm, MR25 
lOnF, cer. plate 
27 pF, cer. plate 
33 pF, cer. plate 
BC549C 
BC559 



4822 110 53181 
4822 110 53183 
4822110 53214 
5322116 50482 
5322116 50527 
5322116 54549 
5322 he 54536 
4822 !t22 30043 
4822 1 22 30045 
4822 122 31067 
532213044246 
5322130 40963 
5322 320 10003 
5322 267 10004 



1 transistor 
1 metre coaxial 50 Ohm cable (per metre) 
1 BNC connector 



Adjustments: 

After completion of the mounting procedure, the spot intensity most be readjusted in accordance with the 
adjusting procedure as described in section 3.7.4.2. 
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3.4. DISMANTLING THE INSTRUMENT 

3.4.1. General information 

This section provides the dismantling procedures required for the removal of components during repair and 
routine maintenance operations. All circuit boards removed from the oscilloscope should be adequately 
protected against damage, and all normal precautions regarding the use of tools must be observed. During 
dismantling procedures, a careful rtote of all leads disconrwcted must be made so titat they may be 
reconnected to their correct terminals during assembly. For unit-location refer to Fig. 3.4 and 3.5. 

Always ensure that the mains supply is disconnected before removing any instrument cover plates. 

When removing the E.H.T. cable from the post-acceleration anode of the c.r.t. both the cable connector and 
the c.r.t. anode contact must be discharged immediately by shorting them to chassis for several seconds with 
a well-insulated screwdriver. 

Damage may result if the instrument is switched on when a circuit board has been removed, or if a circuit 
board is removed within one minute of switching off the instrument In Fig. 3.48, 3.49 and 3.50 the cables 
lay-out between the various units is given. 

3.4.2. Instrument cover plates and screen beael 

Both upper and lower cover plates can be removed after the four quick-release fasteners at the corners of 
each plate have been slackened: do not slacken more than two turns, otherwise the fasteners may come apart. 
The screen bezel can be detached by pullirig its upper or lower edge. 

3.4.3. Removing the knobs 

3.4.3. 1. Single knobs (fig. 3.3} 

- Prise off cap A. 

- Slacken screw (or nut) B 

- Pull the knob from the spindle. 

3.4.3.2. Double knob (fig. 3.3} 

— Prise off cap A and slacken screw B. 

- Pull the inner knob from the spindle. 

- Slacken nut C and pull the outer knob from the spindle. 

When fitting a knob or cap, ensure that the spindle is in a 
position which allows reference lines to be coincident with 
the markings on the text plate of the osciiloscope. 

Pig. 3.3. Removing the knobs. 




3.4.3.3. Delay-time multiplier knob (fig. 3.3) 

- Slacken screw D using a hexagonal key and pull the knob from tfie spindle. 

— Remove the nut E and withdraw the ring from the spindle. 

When fitting the vernier control, turn the spindle of the potentiometer fully anticlockwise. Place the ring on 
the spindle so that the reference line corresponds to the zero mark on the calibrated scale. Then lock it witii 
nut E. Fit the inner knob so that its cam is engaged with the slot in the ring. Rotate the inner knob until its 
zero mark coincides with the reference line on the ring. Secure the assembly by tightening screw D. 

3.4.4. Removing the attenuator unit (fig. 3.5) 

For cable lay-out see fig. 3.50. 

- Remove the appropriate AMPL/DI V knobs as described in section 3.4.S.2. 

— Remove the nut under these knobs. 

- Remove the appropriate POStTION knob as described in section 3.4.3. 1. 

- Remove the nut which secure tills potentiometer to the front panel. 

— Unplug the two multipole connectors and the coaxial plug on the intermediate amplifier from the 
appropriate attenuator. 

- Unsolder the earth connectitms. 

— Remove the two screws tiiat secure tfie lower part of the attenuator unit to the front panel. 

- Carefully lift the attenuator unit out of the oscilloscope. 
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3.4.5. Removing the time-base and X amplifier circuit board (fig. 3.5) 

This unit is the large rectangular printed-circuit board on the underside of the instrument adjacent to the c.r.t. 
For cable lay-out see fig. 3.48. 

— Unplug the ten multipole connectors. 

— Unplug the two coaxial plugs on the board. 

— Unsolder two connections to the Z amplifier 
— Unsolder two trigger input connections. 

— Unplug the XI and X2 leads from the c.r.t. 

— Remove the five screws securing the circuit board to the chassis. 

3.4.6. Removing the Z amplifier circuit board (fig. 3.5) 

This unit is the small rectangular printed-circuit board located on the underside, and towards the rear of the 
instrument. 

For cable lay-out see fig. 3.48. 

— Unplug the six multipole connectors. 

— Unplug the two connections to the time-base. 

— Unplug the coaxial connector to the chanrtel selection logic. 

— Remove the four retaining screws. 

3.4.7. Removing the channel selection logic circuit board 

This unit is the small rectangular printed-circuit board located on the underside of the instrument, under the 
c.r.t 

For cable lay-out see fig. 3.48. 

- Unplug the coaxial cable on the Z unit and on the time base unit which are connected to the channel 
selection logic p.c.b. 

— Unplug the three multipole connectors. 

— Unplug the four coaxial cables on the intermediate amplifier unit which are connected to the channel 
selection logic p.c.b. 

- Remove the two retaining screws. 

3.4.8. Removing the intermediate amplifier circuit board (fig. 3.4) 

This unit is the large rectangular printed-circuit board located on the upper side of the Instrument. 

For cable lay-out see fig. 3.50. 

- Unplug the twelve coaxial plugs. 

- Unplug the twelve multipole connectors. 

- Unsolder the two coaxial cables from the delay line. 

— Remove the six retaining screws. 

3.4.9. Removing the final Y amplifier circuit board (fig. 3.4) 

This unit is the small rectangular p.c.b. located on the upper side of the instrument above the gun assembly 
of the c.r.t. 

For cable lay-out see fig. 3.50. 

— Unplug the three multipole connectors. 

— Unsolder the two coaxial cables from the delay line. 

— Unplug the Y1 and Y2 connectors from the c.r.t 
— Remove the three retaining screws. 

3.4.10. Removing the trigger source selector circuit board (fig. 3.4} 

This unit is situated on the right side of the instrument. 

— Remove the knob of the HOLD OFF potentiometer. 

— Remove the shaft of this potentiometer by removing the coupling piece (underside of the instrument). 

— Unsolder seven leads connected on the p.c.b. on die underside. 

— Remove the screw with which the push-butdMi support is mounted on the front plate. 

— Remove the screw from the hold off potentiometer support. 

— Remove the knob of the POSITION potentiometer (TB MAGN.). 

— Remove the shaft of this potentiometer by removing the coupling piece (upper side of the instrument). 

- Remove the support of the POSITION potentiometer by removing the two retaining screws. 

— Unsolder the six leads and the five coaxial cables fron the upper side of the p.c.b. 

— Remove the screw and clamping piece with which the push-button support is mounted on the front plate. 
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3.4.11. Removing the delay line (fig. 3.4) 

This unit is located on the upper side of the instrument under tite intermediate amplifier p.c.b. (fig. 3.50), 

— First remove the intermediate amplifier p.c.b. as described in section 3.4.8. 

— Unsolder the four coaxial cables: two on the intermediate amplifier p.c.b. and two on the final Y amplifier 
p.c.b. 

— Remove the retaining screws. 

3.4.12. Removing the 1600 V converter circuit board (fig. 3.5) 

This unit is located on the lift side of the instrument. 

A metal housing gives protection against the high potentials develo(%d in this circuit. 

— Remove the metal protective housing. 

— Unplug the multipole connector. 

— Unsolder the e.h.t. lead and remove the clip. 

— Remove the two retaining screws from the rail-mounting. 

For reassembly ensure that the protective housing is re-fitted. 

3.4.13. Removing the 8 kV multiplier (fig. 3.4) 

This is a scaled unit located on the right of the c.rt gun (underside of the instrument). 

- Discharge the c.r.t. post-acceleration anode and the e.h,t. connector (see section 3,4.1.) after disconnection 
from the c.r.t. 

- Unsolder the coaxial cable from the 1600 V convertor and remove die clip. 

- Remove the final Y amplifier p.c.b. as described in section 3.4.9. 

- Spring the 8 kV unit retaining clips from the instrument frame (if necessary remove the power supply unit, 
see section 3.4.15, from the rear to obtain access to the retaining clips). 

3.4.14. Removing the cathode ray tube 

— Remove all side connections, carefully, to avoid bending the pins. 

- Unplug the multipole connecwr BU1303 on the final Y amplifier. 

- Discharge the e.h.t. connector and c.r.t. post-acceleration anode (see section 3,4.1 .) after disconnection 
from the c.r.t. 

— Remove the two rear cover plate screws. 

- Carefully remove the tube base (pull backwards). 

- Slacken the brace round the neck of the c.r.t 

- Slacken the four screws of the front panel clamping buffers (on d>e under and upper side of the instrument). 

- Remove the bezel by pulling its lower edge. 

~ Carefully withdraw the c.r.t through tf>e front panel out of instrument. 

When fitting a c.r.t, the inside of the rubber sleeve should be sprinkled with industrial talc to facilitate 
insertion. 

3.4.15. Removing the power supply circuit board (fig. 3.41) 

This unit is located in a compartment accessible from the rear of the instrument. 

— Unscrew the rear cover plate of the instrument 
— Remove the two screws securing the circuit board to the rear panel. 

— Unplug the five multipote connectors and the two wires. 

— Carefully withdraw the circuit board out of its compartment 

3.4.16. Removing the push-button switches 

First remove the top cover plate for access to these switch units. As these switch units and the DELAY TIME 
multiplier are interconnected by means of several wires, care should be taken when removing these controls to 
ensure that these interconnections are not damaged. 

— Remove the knobs of both LEVEL potentiometers (see section 3.4.3.1). 

- Unscrew, with the tool indicated in fig. 3.9, the two nuts behind these knobs. 

— Remove the LEVEL potentiometers. 

— Remove the DELAY TIME multiplier knob. 

— Remove the DELAY TIME potentiometer. 

— Remove the switches SK8 and SK9 by unscrewing the two screws and removing the two clamping pieces 
(see fig. 3.7). 
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In this situation it is also possible to remove the NOTTRIG'D LED indicator GR1. 

— Remove the knobs of the m.t.b. TIME/DIV and d.tb. TIME/DIV switches as indicated in section 3.4. 3. 2. 

— Remove these switches (unplug the multipole plugs on the time base and X amplifier p.c.b. connected with 
these switches). 

— Remove the switches SK1 1 ... SKIS by unscrewing four screws and removing four clamping pieces 
(see fig. 3.7). 

To remove a push-button switch, the hexagon screws that secure it to die front pane) must be removed. To 
replace one switch-section of a push-button set, refer to fig. 3.6. 

To remove a push-button switch which is mounted on a p.c. board: 

— Remove the printed-circuit board for replacing a switch in dtis unit. 

— Straighten the 4 retaining lugs of the relevant switch as shown in fig. 3.6. 

— Break the body of the relevant switch by means of a pair of plier and remove the pieces. The soldering pins 
are then accessible. 

— Remove the soldering pins and clean the holes in the printed-wiring board (e.g. with a suction soldering 
iron). 

— Solder the new switch onto the printed-circuit board. 

— Band the 4 retaining lugs back to their original positions. 

Before a push-button switch is refitted to the front panel, it is advisable to stick the two paru of the clamping 
device together by means of adhesive tape or non-hardening glue, in order to facilitate replacement, refer to 
fig, 3.7. 




Fig. 3.6. Replacing a switch-segment of a push-button set 




3.4.17. Removing the carrying handle 

— Remove the upper and lower instrument cover plates. 

— Remove the plastic strip which is snapped ort to tite grip by slight leverage under one edge. 

— Remove the four hexagon screws which secure the grip to the bradcets. 

- Depress the push-buttons in the brackets and turn the carrying handle vertically above the upper side of the 
oscilloscope. 

- Keep the push-button of the right-hand bracket depressed and pull the bracket from its bearing. 

~ Remove the grip from the remaining bracket. 

— Depress the push-button of the left-hand bracket and turn the latter vertically below the base of the instru- 
ment. 

- Keep the push-button depressed and pull the bracket from its bearing. 
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Fig. 3.8. Tool for attenuator switches 



Fig. 3.9. Tool for Position and Level potentiometers 



3.4.18. Special tools 

Special tool for the slotted nuts of attenuator switches 

A tool can be made for this purpose as shown in Fig. 3.8. All dimensions are given in millimetres. The material 
is silver-steel N094, tempered 40-45 Rc. Service order code 5322 395 54023. 

Special too! for the slotted nuts of the POSITION and LEVEL^LOPE potentiometers 
A tool can be made for this purpose as drown in Fig. 3.9. All dimensions are given in millimetres. The material 
is silver-steel N094, tempered 40-45 Rc. Service order code 5322 395 54024. 





3.5. 



SOLDERING MICRO-MINIATURE SEMI-CONDUCTORS 





tip (max, dia 1 mml to solder a SOT on to a print«l-circult board. 

conductor on the circuit board. 

-- 

recommended. . 

Tate pare pofdamased..pto* »'‘"*“rdortV.,tb.ao/*r/»,pr»oedpmrsofep/^^ 

point of the plastic is 150°C). 

ATTEMTIONr Whan you are soldering inside «.e instrunren, it I. essential to us. a lowyoltagsooldering iron, 
the tip of which must be earthed to the mass of the oscilloscope. 



Suitable soldering irons are: M^mhination with PLATO pin-poir^t 

- ORYX micrc^miniature soldering instrument, type 6A. voltage 6 V.m combination with P 

tip type 0-569. 

1 mm-pin-point tip. order no, 4822 395 10012. 
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3.6. TEST AND REPAIR HINTS 

3.6.1. General information 

— Use an isolating transformer when measurements must be made in the power supply. 

~ For measuring on the printed-wiring boards, ^t-pins with ^arp points must be used. Be careful not to 
cause a short-circuit by letttrvg the test-pin slip from the test point. 

— Use an appropriate soldering iron and solder with a low melting point, if micro-miniature semi-conductors 
must be replaced it is essential to earth tfie tip of the soldering iron to the mass of the oscilloscope. 

— Be very careful not to bend the pins on the neck of the c.r.t., since tiiis is likely to result in a gas-leak. 

— Do not remove any transistcw, when the oscilloscope is switched-on. 

— Do not plug and unplug connectors when the instrument is switched on. 

— Do not touch any trim potentiometers or trimmers before a fault has been located. 

— If internal coaxial cables have been taken loose, take care not to make earth-short-circuit if the connector 
might slip over the p.c. board. 

— If the H.T. plug of the c.r.t is taken loose, carefully discharge both the H.T. cable and the H.T. connection 
of the c.r.t. for at least several seconds, to avoid the risk of electrical shocks. 

3.6.2. Y-amplifier 

If there is a fault In one of the Y channels, it can easily be traced to a certain unit by combining the attenuator 
of one channel and the intermediate amplifier part of the other channel. 

This Is simply a matter of plugging coaxial cables. 

Be careful if a reed relay in the attenuators must be replaced. Such a relay consists of a glass tube, containing 
the contact points, and a coil, "nie coil is fit^ around the glass tube, with a piece of foil in between for 
shielding. Since the glass tube is rather fragile, the connection wire of the relay must be bent and soldered 
with caution. Do not twists the connection wires, as this may cause broken giass-metal seal and unrelieble 
contact inside the glass-tube. 

To locate an instability problem in the Y amplifier, both input- or both output cables of the delay-line .may 
be taken loose. The trace must then be approx, in the middle of the semen. 

Check also the c.r.t side-connection pins on corrosion. 

3.6.3. Time-base and X-amplifier 

- The easiest way to test the time-base generator (we refer here to the main time-base generator, but a similar 
procedure applies to the delayed time-base) is to remove transistor TS868, switch in a low sweep speed and 
short-circuit the collector of TS871 to earth. During the time tfiat tf»is short-circuit is open, the time-base 
capacitor (869) is charged. The charging process can be traced through the time-base unit, where the 
changing level must be measured in all circuits. 

A fault is then located at a point which does not fcJlow the changing level. 

The final stage of the X-amplifier can be checked by interconnecting both emitters of TS1206 and TS1207. 
The d isplayed dot must then be approx, in the middle of the screen. 

3.6.4. Instability 

Instability of the display could be caused by bad contacts in the multipole- or the miniature coaxial 
connectors. If necessary check also the wire clamping in the muitipole plugs (good contact of the multipole 
earth connections of the power supply output is very important). 

The inner female contact of the miniature coaxial connectors could be cleaned with a dia 0,75 mm twist drill. 

3.6.5. Maintenance 

After removal, the cabinet plates may be cleaned with a mild non-abrasive household detergent. Do not use 
chemical solutions such as trichlorethylene aid acetone. 

The 3M company has developed a new cleansing pad (White Cleansing Pad, Catalogue No. 8440) which when 
soaked in water, ethanol or a common household cleansing agmt will also penetrate holes and pores. This 
mediod is similar to that of abrasive cleaning pads but lacks their abrasive action. 

Abrasive cleaning pads should not be used, otherwise surfacescrafi^es will result. 

The text plate may be cleaned with the same detergent, with alcohol or with white spirit. Always use a soft 
cloth or cotton wool. 
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3.7. CHECKING AND ADJUSTING 
Introduction 

The following information provides the complete checking and adjusting procedure for the PM 3244 
oscilloscope. As various control functions are interd^ndent, a certain order of adjustment is often necessary. 
The procedure is, therefore, presented in a sequence vdtich is best suited to this order, cross-reference being 
made to any circuit which may affect a particular adjustment. Before any adjustment or check, the instrument 
must attain its normal operating temperature. Under average conditions this will be approximately 30 minutes 
after switching on. 

All controls which are mentioned without item numbers are located on the front panel of the oscilloscope. 

3.7.1. Recommended test equipment 
Recommended instrument 

Square wave generator 



Square wave generator 



Sine wave generator 

Time marker generator 

Digital multimeter 

Oscilloscope 
Dummy probe 

Low capacitance trimming tools 

3.7.2. Preliminary control settings 

- Set the POWER switch to OFF. 

- Connect the instrument to the mains. 

— Depress the ALT button of the vertical display mode switch. 

— Depress the MAIN TB button of horizontal deflection switch. 

— Depress the AUTO button of the trigger mode switth. 

— Set the MAIN TIME/DIV switch to .1 ms. 

- Set the DEL'D TIME/DIV switch to OFF. 

— Set the AMPL switches to .1 V/DIV. 

— Depress pushbuttons A of the m.t.b. and d.t.b. trigger source switches. 

— Depress pushbutton A of the vertical display mode switches. 

— Set the TIME/DIV and AMPL/DtV continuous controls to CAL. 

— Set the POSITION potentiometers to their miri-positions. 

— Push the TB MAGN switch to lx. 

— Turn the INTENS potentiometerclockwise. 

Controls not mentioned may remain in any position. For subsequent tests, unless otherwise stated, 
controls should be left in the same position as in the previous check. 

— Set the POWER switch to ON. 

— Check that the POWER ON lamp li^ts up. 

- Check that the time base line appears on the screen. 

— Check the working of the graticule illumination conttol. 



^ecifications Example of recommended 

instrument 

100 Hz - 500 kHz Tektronix PG506 

Constant amplitude of 50 mV - 10 V 
Rise time < 1 nsec 
Duty cycle 50% 

10 kHz -500 kHz Philips PM 5127 or 

Cortstant amplitude of 5 mV • 2 V PM 5771 

Rise time <200 nsec 
Duty cycle 50% 

10 Hz - 50 MHz Tektronix SG503 

Constant amplitude of 100 mV - 15 V 
0.5 sec — O.OSpsec in 22 calibrated Tektronix TG501 

positions in a 1-2-5 sequence 

Wide voltage, current and resistance Philips PM 2527 

ranges 

100 MHz Philips PM 3262 

2:1, R = 1 Mn, C = 15pF 

Philips 80DNTX 
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Adfusxing result 



Checking po'A'cr supply 



Current; Nmlietlon 



Trace rotetlen 

BrNllsnce 
BrlMlence ratio 



Varticsl Dtflacthn 
Gain adjustment 



R1344 

H1346 



R132 
RS (fror 



nsBlwTS1S08 
je 40V 
&aC1809tnustbe 



Adjust mains voltage so that the 
voltage across C1809 is ± 90V 
1 kl2 in parallel with C1S09 
voltage across C1809 must be 
appruxiiifiiely 4V 
Whcrr the chc^rpcr is started: 

(mams: 40VI point 5 o1 T1802 a 
square wave of * 70Vpp 18kHz 
Voltage across resistor of 2^ 
mustbel.SV 

Increase mains voltage until the 
voltage over C1809 It S 9SV 
Pulse on the base of TS1807 can 
be varied wiihR1834 
Poseer corssumption must be 
S25W 

+45V: load200n(25W) 



30^W. 

f4SV output: when s 
then potver supply in 
Mains input: local vo 
Adjust 446V output 
tIOOmV 

poini5DfT1S02:str 
16- 22kHz with an err 



A barely visible dot 

Ratio o1 Intensity between MTS and 

DTB 

A sharp trace svtth FOCUS potentio 
Vertical lines must besvai^ 



A vace height of exactly 



ill adjusted attenuator 1< 



ly DC and O depressed 
1 lime-base line jump when 



AMPL./DIV. switch 
1 6mV 



(20mV 

i SOmV 
lOCknV 
200mV 
ISOOmV 
1V 



SOkniO^I 

oscilloscope 

22n(25W) 



oscilloscope 

watt-meter 



Sine-wave 10kHz 



30mV 

SOmV 

120niV 



2422 529 00005 
5322115 50006 
PM26!7orPM2527 

2422 629 00005 

PM25l7ot PM2527 

PM3243orPM3262 



PM3243orPM3262 



PM2517orPM2S27 



PM2S17orPM2S27 



PM3243orPM3262 



I Tektronix PG506 
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-B balance adjustment 



Scusra-wava resnonsa 



Composite trigger balance 
EXT, iriggar balance 
LINE triggarlng 

Y-amplifior gain adjustment 



: R448 
: R2S48 
: 82848 
: R2448 



R914 

C1203 



R987 

R979 



ell adjusted attenuator for 100kHz 



i SOinV 
lOOnV 
200mV 
(SOOmV 



ip when NORMAU 



INVERT Is operated 



Pulse lop as stialghi as possible 



I FInol Y<mpllficr; 

I C603/R619 
I C60E/RS21 
I R822 

larmecilataampllflei: | 
R37B (A) 

R2E78 (B) 

R277S (C) 

R2376 (b) 

R631 



5»n control R9 (front pand) in 
mid-position 

Then gain must be readjusted wl 
R641 



X5~8 centre periods exactiv 8 
XI— 8cen^ periods exactfy 8 
8 centre-cyides must be 1 cycle/ 



R 1064: 20° past the point edteie the 

tune base liiK ceases to be displayed 
8 centre periods exactly 8 divEions 

Dial knob to 1.00-intensl8ed part on,' 

Dial knobtoS.OO-intensIfled part on 
the beginning of the 0 th iieriod. 



Ftecomwemled 
mstTvnmt and 
inputsrgnals 



lOCAHz square wavi 
via RC standasdizer 



30nV 

60nV 

120mV 



Tektronix FG506 



3.7, 0A j 
3. 7.6.4, 



1m sec-ampl. 60QmV 
200fisec. -eOOmV 

10msec. -600mV 
Timomerker signal 



Square-wave 1kHz 



PM5127or PM5771 
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3.7.3. Power supply 

Warning: Use an isolating mains transformer when working in the power supply unit. Bear in mind that 

the main part of this unit is connected direct to the mains. As it is preferred to check the proper 
function of the power supply wi'd) adjustaMe mains voltage, use of a variable transformer 
(insulated version) is recommended. 

Attention: The power supply unit is provided with a pre-set potentiometer R1834 which controls the d.c. 

output of the circuit DO NOT READJUST THIS POTENTIOMETER UNLESS IT IS 
STRICTLY NECESSARY. 

A consequence of readjusting 'tttis potentiometer is that all d.c. output voltages change, so that 
several circuits of the oscilloscope (e.g. time base sweep) must be recalibrated. 

In the factory this potentiometer has been adjusted to the nominal value of the +45 V output. 
This voltage must be -t45 V, + or —100 mV. 

General 

The best way to check the power supply is, when this unit is connected to the normal circuitry of the 
PM 3244 . 

Provisions have been taken that the unit, after being taken out, remains connected to the instrument. 

To facilitate the removal, first disconnect the various connections of the power supply unit 

The supply currents can be measured on each contact of the power supply output connectors. To disconnect 

one contact of a connector carefully press (twice) the spring at the side of the contact and lift the contact 

out Inserting an additional contact provided with a piece of extension wire simplifies current measurement 

After replacing the original contact check the spring locking-action to prevent the contact from coming loose 

later-on. 

Whan the power supply unit is overloaded, the current limitation is actuated. As a result of this, the power 
supply goes in the "hiccup" mode (2 seconds cycle time approx.). This is caused by, successively, slow 
charging of the capacitor Cl 809, starting of the chopper, activation of current limiting transistor TS1808, 
discharging of the regulator circuit capacitor and so on. 

Another reason for the power supply going in the "hiccup" mode is, when the switching transistor TS1807 
gets no base current from the regulator circuit. In this ease capacitor C1809 is slowly charged until the 
chopper circuit starts which causes the discharge of die capacitor in a short time, and so on. 

If necessary, the power supply unit only, can be checked with the aid of a dummy load, consisting of load 
resistors and capacitors, see fig. 3.45. 

if a fault is suspected in the power supply, the following procedure may help you to find what is wrong. 
Note: The power supply must always be foeded with the nominal load. 

Required instruments 

— Variable mains transformer with isolated windings (e.g. Philips bench model 2422 529 00005 or 

panel model 2422 529 00006; 

input 220 V, output 0-248 V/3A). 

— Watt meter (to measure mains power input). 

— Oscilloscope (5 MHz bandwidth) e.g. PM 3243. 

- Resistor 100 fl, 25 W (5322 115 50015). 

- Resistor 22n,25W(5322 115 500(»). 

— Resistor of 1 kJ2 and 50 kJ2, 0,5 W. 

3.7.3. 1. Checking procedure 

In the first part of this procedure the current gain of theswitdiing regulator transistor is checked (and the 
value of the base resistor R1817). 

Then the power supply circuit is checked while the regulating circuit is out of service (switching regulator 
transistor short-circuited). In this case always check that the voltage across C1809 never exceeds the sum of 
the voltage across GR1806 and GR1807. 

Next the regulating circuit and curr^t limitation is checked. 
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Proceed as follows: 

— Connect the isolating/variabte trar»sformer to the mains. 

— Connect the power supply unit in series with a 22 ohm, 25 W resistor and via a Watt-meter to the isolating/ 
variable transformer. 

— Remove current sensing transistor TS1808. 

— Set the variable transformer to 0 volt. 

— Switch on the oscilloscope and increase the variable transformer output to 40 V. 

— Check that the voltage across C1809 amounts to approx. 56 V (tfie chopper circuit is not oscillating). 

— If this voltage across Cl 809 does not ^pear, check the ripple eliminator circuit (TS1801 and TS1802), 
R1819 and check the chopper circuit on short-circuit. 

— Switch-off the instrument. 

— After the voltage across C1809 has completely disappeared, switeh-on again and check titat the voltage 
across C1809 is present again after approx. 2 seconds. 

(The speed of charging depends on the current gain of TS1807 and the value of R1817). 

R1817 

— Increase the power supply input voltage until the voltage across Cl 809 amounts to 90 V. 

— Connect a 1 kohm (0,5 W) resistor in parallel to C1809. 

— The voltage across CI809 must now be approximately 4 V. 

— If this 4 V can not be reached, change unit TS1807. 

— Remove the resistor t kohm (0,5 W). 

The unit comprises a transistor B0Y93or BUX82 and a selected resistor R1817. This transistor and resistor 
Is selected according to the following procedure. 

First the transistor is preheated during 100 hours in an oven at 125 °C. The reason for this is that under 
the influence of heat the current gain of this transistor decreases to a certain value, This phenomena formerly 
caused that the power supply of a new instrument did not start (especially in a cold environment) after the 
instrument had been used for some time. 

Now the power transistors are preheated, the problem mentioned above has been abolished. 

After 100 hours of preheating the transistors are selected for current gain (hfel. A current of 0,3 mA is applied 
to the base and the collector current is measured: 

1C ■ 2,4 ... 3,6 mA; R1817 must be 27,4 k, 

1C “ 3,6 ... 5,4 mA; R1817 must be 36,5 k, 

1C ■ 5,4 ... 8,1 mA; R1817 must be 56,2 k. 

After that a current of 10 mA is applied to be base and if the collector current Is less than 250 mA 
(at a collector voltage of 50 Volt) the transistor is rejected. 

The production of the present TS1807 transistor type BDY93 is stopped within some time. 

The successor for this transistor wilt be the type BUX82. In future this transistor will be delivered together 
with a selected resistor R1817 under the same code number as the BDY93 (5322 130 44707). 

The selection procedure for the new type will be the same as used for the old type except for the 0,3 mA base 
current selection. The collector current ranges are; 

1C = 2,4 ... 3,6 mA, R1817 must be 27,4 k, 

1C = 3,6 ... 5,4 mA. R1817 must be 36,5 k, 

1C = 5,4 ... 8,1 mA, R1817 must be 56,2 k, 

1C = 8,1 ... 11,4 mA, R1817 must be 78,4 k. 

— Adjust the mains input voltage to 40 V. 

— Short-circuit emittor-collector of TS1807. 

— Start the chopper circuit (TS1804, TS1806) by connecting for a short moment the base of TS1 804 via a 
50 kohm (0,5 W) resistor to point 4 of transformer T1802. 

— Check the voltage on point 5 of T1802. This must be a square wave of approx. 70 Vpp, frequency approx. 
18 kHz. 

— The voltage across the 22 ohm series resister in the mains input must be 1 ,5 V. 

— If the chopper does not oscillate, check the diopper circuit itself. 

If the chopper goes in the "hiccup" mode when the 50 kohm resistor remains connected, check the d.c. 
output circuits and the circuit cwinected te points 7 and 8 of T1 802. 

— Remove the 22 ohm resistor in the mains input. 
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— Increase the mains input voltage until the voltage over C1809 amounts to 100 V (not higher, otherwise the 
Z-diodes GR1806 and GR1807 will blowup). 

The chopper must start automatically. 

— Check the pulse on the base of TS1807. 

Adjust with the variable transformer the voltage across C18M to ± 95 V check that this pulse can be varied 
with R1834. If not check the regulator circuit (see fig. 3.46). 

— The power consumption must be 25 W approx. 

~ Remove the short-circuit across TS1807;check thatthe pulse on the base of TS1807 changes at this 
moment. 

— Fit current sensing transistor TS1808. 

— Check that the chopper circuit cuts out (goes in the "hiccup" mode) when the load of the power supply is 
increased by approx. 50%. To this end connect a 200 ohm 25 W resistor to the +45 V output. The current 
limitation goes "on" when the power output exceeds 30-35 W. 

Also when the ■•■45 V output is short-circuiwd, the power supply goes in the "hiccup" mode. 

— Adjust the mains input voltage with the variable transformer to the nominal local voltage. 

— If necessary adjust the -145 V output voltage (+ or —100 mV is allowed) with the aid of R1834 (fig. 3.46). 
— Check again the voltage on point 5 of T1 802 with an oscilloscope. The frequency must be 18-22 kHz; 

check the shape of the chopper voltage; this must be a square wave of ± 200 Vpp 
— Vary the mains voltage between 90 and 248 V. 

Check that the +45 V output remains constant (between + or -200 mV). 

Check the 50% overload current limitation at 248 V. 

3. 7.3.2. Waveforms In the power supply unit (fig. 3. 1 1) 

(Photographs taken from storage oscilloscope PM 3243 with a 10 : 1 attenuator probe). 

1. Mains rippie eliminator (TS1801) 

a. A.C. Voltage on the emitter of TS1801. 

b. A.C. Voltage on the collector of TS1801. 

Both voltages are measured with respect to the negative pole of eleccolytic capacitor Cl 806. 

Mains voltage 220 V, 

PM 3243 settings: 0,5 V/OIV; 5 m$/DI V; triggering from the mains. 

2. Regulator input voltage versus voltage across switching transistor TS1 807 

a. Voltage on p3 with respect to p2 of IC1801. 

b, Collector-emitter voltage of TS1 801 ; lower litte is 0 V. 

Mains voltage 220 V. 

PM 3243 settings: 20 mV/DIV for A; 100 V/OIV for B (100 : 1 attenuator probe and 1 V/DIV) 

20 ms/DIV; external triggering from p5 of T1802. 



3. Chopper 

a. Voltage between p2 and p3 of transformer T1801. 

b. Voltage between p7 and p8 of transformer T1802 
Mains voltage 220 V. 

PM 3243 settings: 0,5 V/DIV; lOps/DIV; external triggeririg from p5of T1802. 

4. Switching transistor TS1807 
Current flowing through R1819. 

a. Mains voltage 1 10 V. 

b. Mains voltage 220 V. 

PM 3243 settings; 50 m V/DIV (=25 mA/DIV); 20 ps/DIV; external triggering from p5 of T1802. 

5. Regulator input voltage at 220 V and 110 V mains voltage 
Voltage on p3 with respect to p2 of IC1801. 

a. at 220 V. 

b. at 110 V. 

PM 3243 settings; 20 mV/DIV; 20 ms/DIV; external triggering from p5 of T1802. 
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6. Switching*on period 

a. Voltage across R1819. 

b. Voltage on p8 of IC1801 with respect to pi andplO. 

Lower line is 0 V. 

Mains voltage 220 V. 

PM 3243 settings; 5 ms/DIV;20 mV^IV for A;0,1 V/DIVfor B; external triggering from p5 of T1 802; single 
shot. 

7. Switching-on period 

As photograph 6a, but with PM 3243 setting of 50 ms/DIV. 
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3.7.4. Cathode-ray tube circuit 

3.7.4. 1. Trace rotation, R684 tsee fig. 3.46) 

- Set the iNTENSand FOCUS controis for a sharp, weii-defined trace. 

— Depress button A of the vertical-display mode simtches. 

— Depress button MAIN TB of the horizontai-defiection controls. 

— Centre the time-base line, using the POSITION controls. 

- Check that the time-base line runs exactly parallel with die horizontal lines of the graticule; if necessary 
readjust TRACE ROT. potentiometer R684. 

3.7.4.2. Intensity, R1327 (see fig. 3.47) 

— No vertical deflection. 

- Depress button EXT X DEFLof the horizontal-deflection controls (no horizontal-deflection). 

— Turn the I NTENS potentiometer 90° from left-hand stop. 

- Set the horizontal POSITION control in its mid-position. 

— Check that the dot is barely visIWe. 

If necessary, readjust potentiometer R1327 on the Z-unit. 

3. 7.4.3. Intensity ratio, R 1115 (see fig. 3.47) 

- Depress button A of the vertical-display mode switches. 

- Depress button MAIN TB of the horizontal-deflection cwitrols. 

- Turn the DELAY TIME control to its mid-position. 

- Set the MAIN TIME/DIV switch to 1 ms and the DEL'D TIME/DIV switch to .2 ms. 

- Set the INTENS potentiometer to a position 180° from its anti-clockwise stop. 

- Check that the trace of the main time-base generator is just visible over the entire screen end that the 
portion determined by the delayed time-base generator is brighter. If necessary, readjust the I NTENS 
RATIO potentiometer R1 1 16on time base unit. 

3.7.4.4. Focus and astigmatism, R1344 (see fig. 3.47} 

— Depress button A of the vertical-display mode switches. 

- Depress button MAIN TB of the horizontal-deflection controls. 

- Set the delayed time-base TIME/DIV switch to OFF. 

- Apply a sinewave signal at a frequency of 10 kHz to input socket A. 

- Adjust the trace height to 6 divisions, using the AMPL switch and venier. 

- Set the MAIN TIME/DIV switch and Uie LEVEL potentiometer to such a position that several complete 
cycles are displayed. 

— Set the INTENS potentiometer for normal brilliance. 

— Check that a reasonably sharp trace can be obtained with the aid of the FOCUS potentiometer. If 
necessary readjust astigmatism potentiometer R1344 on Z-unit 

3.7.4.5. Geometry, R1346 (see fig. 3.47) 

— Depress button A of the vertical-display mode switehes. 

- Depress button MAIN TB of die horizontal-deflection controls. 

- Set the DEL'D TIME/DIV switch to OFF. 

— Apply a sinewave voltage of 12 Vpp, frequency approximately 10 kHz to input socket A. 

— Set the channel A AMPL switdi to .1 V/DIV. 

- Set the MAIN TIME/DIV switch to .2 ms. 

- Check that the displayed vertical lines are straight; If necessary, readjust potentiometer R1346 on Z-unit. 
— Remove the input signal. 
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3.7.5. Vertical deflection 

The four input attenuators are completely identical. 

Therefore, only one channel is described. 

3.7.5. 1. Gain adjustment Ifrontpanelj 

~ Depress push-button A of the vertical display mode switches. 

- Depress push-button DC of the AC-O-DC svntch. 

— Depress the PULL TO INVERT switch, incorporated in the AMPL/DIV continuous control. 

— Set the AMPL step attenuator to 10 mV/DIV. 

— Set the AMPL continuous controls to CAL position. 

- Apply a square-wave signal with a maximum rise-time of 1 ns, a peak-to-peak value of exactly 60 mV and i 
frequency of 1 kHz to input socket A. 

— Set the MAIN TB switch to a suitable position. 

— Obtain a stationary trace with the aid of tf»e LEVEL potentiometer. 

— Check that the trace height is 6 divisions. If necessary, adjust the GAIN potentiometer on the front panel. 

3.7.5.2. LFgain adjustment, R132 (see fig. 3.47) 

To be sure that the attenuator is well adjusted connect an oscilloscope e.g. PHI LIPS PM 3262 to its output. 

- Apply a 100 Hz square wave signal to the input of the attenuator. 

- Readjust R132 if the gain is not well adjusted. 

The attenuator has in the 5 mV/div. position an attenuation of 1,2Sx. 

The attenuator output must have its normal load of approximately 50 ohms e.g. the intermediate amplifier. 

3.7. B.3. Balance adjustment (front pane!) 

— Depress the A button of the vertical-display mode switches. 

- Depress the 0 button of die AC-O-DC switch. 

— Switch the AMPL step attenuator between positions 5 mV/DIV and 10 mV/DIV. 

- Check that the trace does not jump. If necessary, readjust the BAL potentiometer on the front panel. 

3.7. B.4. DC/0 balance. B129 (see fig. 3.47) 

- SetR141 (output DC offset compensation) to its mid position. 

— Set the AMPL/DIV switch to 5mV/div. 

— Depress alternately the DC and 0 coupling switches and adjust R129 to minimum time-base line jump, 

3.7. B.B. Variable gain balance, R141 (see fig. 3.47) 

- Centre the time-base line, using the POSITION control. 

- Adjust R141 (output DC offset compensation) to minimum time-base line jump when operating the var, 
GAIN control. 

3.7.5.6. 20 kHz square wave response adjustment, CIOS, C109, C101 (see fig. 3.47j 
— Depress button A of the vertical-display mf>de switehes. 

- SettheMAINTIME/DIVswitchto20fis. 

- Depress button DC of the AC-O-DC switch. 

- Apply a square-wave signal, frequency approximately 20 kHz, rise time < 200 ns and amplitude as 
indicated in the table below, to input socket A. 

— Check that the displayed square-wave is free from overshoot and rounding. 




no 



AMPL/DIV 


Input »gnal on 


Adjustment 


Trace height 


switch 


channel A 






SK19 


BUS 






5 mV 


30 mV 1 




8 div. ± 2% 


10 mV 


60 mV [ 


Cl 08 


6div. ± 2% 


20 mV 


120 mV J 




6 div. + 2% 


50 mV 


300 mV ) 




6 div. ± 2% 


100 mV 


600 mV [ 


C101 


6 div. ±2% 


200 mV 


1,2 V J 




6 div. ±2% 


500 mV 


3 V ) 




6 div. ±2% 


1 V 


6 V [ 


C109 


6 div. ± 2% 


2 V 


12 V ) 




6 div. ± 2% 


Max. admissive pulse-top error: 2% 



3.7.5.7. 100 kHz square-wave response adjustment, C122 (see fig. 3.47} 

Besides the 100 kHz adjustment points in the intermediate amplifier the attenuators have a 100 kHz adjustment 
trimmer Cl 22. This trimmer works on all attenuator positions. To be sure that the attenuator unit is well 
adjusted, connect an oscilloscope witit a bandwidth of 50 MHz or more e.g. PH I LIPS PM 3262 to the output 
of the attenuator and set C122 to maximum square-wave response. The attenuator output must have its 
normal load of approx. 50 ohms (for instance the intermediate amplifier}. The attenuator has in the 5 mV/div 
position an attenuation of 1,26x. 

3. 7.5.8. /nput capacitance adjustment (see fig. 3.47} 

— Apply a 100 kHz square-wave signal with the voltagesmentioned in the table above via an input RC 
Standardizer of 1 MOhm/IS pF to inputsocket A 

- Check that the displayed square-wave is free of rounding and overshoot; maximum admissible puise-top error: 
2%; If necessary, readjust in accordance with table below. 



AMPL/DIV 

switch 

SK19 


Via Standardizer 
Input to 
BU3 


Adjustment 


Trace height 


5 mV 


30 


mV 1 




3 div. ±2% 


lOmV 


60 


mV [ 


C107 


3 div, ± 2% 


20 mV 


120 


mV ) 




3 div. ±2% 


50 mV 


300 


mV 1 




3 div, ± 2% 


100 mV 


600 


mV [ 


C102 


3 div, ±2% 


200 mV 


1,2 


V ) 




3 div. ±2% 


500 mV 


3 


'' / 




3 div. ±2% 


1 V 


6 


'' 


cm 


3 div. ± 2% 


. V 


12 


V \ 




3 div. ± 2% 



3.7. 5.9. Bandwiddi 

— Depress push-button A of the vertical display mode switches. 

— Set the AMPL/DIV control to .1 V/DI V and the continuous control to CAL. 

— Apply a sine wave signal of 800 mVpp, 50 kHz to the input of channel A. 

— Trace height must be 8 divisions. 

— Increase the generator frequency to 50 MHz while retaining the amplitude of the input signal at 800 mVpp. 
— Check that die trace height is at feast 5,6 divisions. 
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3.7.5. 10. Common mode rejection channel A*B (C^D) 

— Depress push-buttorr A+B (C+D) of the vertical display mode switches. 

- Set the channel A (C) and B (D) AMPL/DtV switch to .1V/DIV and the continuous controls to CAL. 

- Push the NORM/INVERT switch of channel A to NORMAL. 

- Pull the NORM/INVERT switch of channel B to INVERT. 

— Apply a sine wave signal of 2,4 Vpp to the inputs of channels A (C) and B (D) simultaneously. 

— Check the rejection rate in accordance with the following table: 

Input frequency Max. trace height Refection factor 

100 kHz 0,24 DIV 100 

1MHz 0,24 DIV 100 

- Remove the input signals. 

3. 7.5. 1 1. Chopped mode {see fig. 3.47 j 

A display of 0.5 p.sor2p& can be selected with the miniature slider switch SK201 on the channel selection 
unit. 

The 0.5 /is position gives high resolution at fast single-shot displays. 

The 2 ps position gives increased brightness at high sweep speeds. 

- Set the m.tb. TIME/DIV switch to 10 msec. 

— Depress ail push-buttons of the vertical display mode switches. 

- Depress push-button CHOP and 0 of the AC-O-DC input signal coupling switches of channels A, B, C and D. 

- Six lines must be displayed on the screen without any background light. 

3.7.5. 12, Alternate mode 

— Depress push-button ALT. 

- Set the m.tb. TIME/DIV switch to lOpsec. 

- Six lines must be displayed on the screen alternately. 

— Check that the six channels are switched over after every sweep of the sawtooth voltage (set the m.tb. 
TIME/DIV switch to 50 msec). 

3.7.5.13, Effective signal delay 

- Depress push-button A of the vertical display mode switches. 

- Depress push-button A of the m.t.b. trigger source switches. 

- Pull the TB MAGN switch to x5. 

- Setthe AMPL/DlVswitchto.2V/DIV. 

— Apply a square-wave of approx. 600 mVpp, frequency 100 kHz with a rise time < 1 nsec to the input. 

- Adjust the m.t.b. LEVEL potentiometer for a stable, stationary display. 

- Set the AMPL/DIV switch to .1 V/DIV. 

- Turn the INTENS control to maximum intensity. 

— Check that the effective delay time T is larger than 1 DIV (see fig. 3.12). 




Fig. 3. 12. Effective signal delay. 
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3.7.5. 14. Dynamic range and position range 

— Set the TB MAGN to lx. 

- Set the m.t.b. TIME/DIV switch to 0.05/isec/div. 

— Depress push-button A of the vertical display mode switehes. 

— Apply a sine wave of 2,4 Vpp, frequency 15 MHz to the input. 

- Set the AMPL/DIV switch to .1 V/DIV and the continuous control to CAL. 

- Check that the top and bottom parts of the sine wave can be displayed by turning the vertical POSITION 
control. 

— Check that the displayed sine wave shows no distortion over the whole vertical POSITION range. 

3.7.6. Intermediate and final Y amplifier 

3.7.6. 1. Normal/Invert balance (see fig. 3.46) 

— Depress buttons A, B, C, D of the vertical display switches. 

— Adjust the following potentiometers so that the corresponding trace does not jump when the 'PU LL TO 
INVERT' switch is operated, 
ch. A : R448 

ch. B ; R2648 

ch. C ; R2848 

ch. □ ; R2448 

These potentiometers are iocated on the intermediate amplifier unit. 

3.7.6.2. A B balance adjustment (see fig. 3.46.) 

— Depress buttons A, A+B and B of the vertical display switches 

— Shift the three traces so that they are superimposed on each other, using tiie ch. A and ch. B POSiTiON 
controis on the front panei. 

- Adjust potentiometer R548 (located on the intermediate amplifier unit) so that the trece is on the horizontai 
cei^tra-iine of the graticule. 

The C+D balance is now aiso correct. 

3.7.6.3. Square-wave response (see fig. 3.46.) 

- Depress push-button A of the vertical display mode switches. 

- Set the AMPL/DIV switch to 20mV/div. 

— Set the m.t.b, TIME/DIV switch to .OSpsec. 

- Appiy a square wave signal of 120 mVpp, rise time < 1 nsec, frequency 1 00 kHz to the input of the 
channel to be measured. 

- Check that the pulse-top is as straight as possible. 

Maximum pulse-top error including ringing and overshoot 0,1 division. 

— Adjustments on the intermediate amplifier for: 
ch. A ;C402-C416/R442 

ch. B ; C2602-C2616/R2642 

ch. C ; C2802-C2816/R2842 

ch. 0 : C2402-C2416/R2442 

— Adjustments on the final Y amplifier: 

C603/R619 

C606/R621 

R622 

— Check the square-wave response also with an input voltage of 0,6 V (AMPL/DIV switch to 0,1 V/div) and 
with an input voltage of 3 V (AMPUDI V switch to 0,5 V/div). 




3.7.S.4. Trigger balance adjustments (see fig. 3.46j 

— Depress pushbutton A of the vertic^ display switches. 

— Depress pushbutton MAIN TB of the horizontal display switches. 

— Set TB MAGN. to x1 position. 

— Depress pushbutton AUTO of the main timebase mode switches. 

— Set main time-base sweep to 0.5 ms/DIV. 

- Depress pushbutton A of the main time-base trigger source switches. 

— Set input coupling switches of all vertical deflection channels in position DC. 

- Adjust horizontal POSITION control on tiie front panel so that the trace starts at the extreme left-hand 
graticule line. 

- Adjust channel A POSITION so that the trace is on the horizontal centre graticule line. 

- Depress button EXT X DEFL of the horizontal display switches. 

— Adjust potentiometer R379 (intermediate amplifier unit) so that the spot is in the centre of the graticule. 
— Depress pushbutton B of the main time-base trigger source switt^es. 

— Adjust potentiometer R2579 (intermediate amplifier unit) so tiiat the spot is in the centre. 

— Depress pushbutton C of the main time-base trigger source switches. 

- Adjust potentiometer R2779 (intermediate amplifier unit) so that the spot is in the centre. 

— Depress pushbutton D of the main time-base trigger source switehes. 

- Adjust potentiometer R2379 (intermediate amplifier unit) so that the spot is in the centre. 

Composite trigger btance adjustment, B531 (see fig. 3.46} 

— Depress both push-buttons A and B of the m.t.b. trigger source switches for composite triggering. 

— Adjust potentiometer R531 so that tiie spot is in the centre of the screen. 

EXT. trigger balance, 3705 (see fig. 3.47} 

— Depress both push-buttons C and D of the m.tb. trigger source switches. 

- Adjust potentiometer R705 so that the spot is in the centre of the screen. 

LINE adjustment, 3715 (see fig. 3.28) 

- Depress both push-buttons B and C of the m.t.b. trigger source switches. 

- Select the value for R716 (7.15 k ... 9,53 kohms) so that the mains deflection is symmetrical around the 
centre of the graticule. 

3.7.6.B. Y-ampHfier gain adjustment 3641 (see fig. 3.46} 

After adjusting the GAIN control on the front panel (see 3.7.5.I.) this potentiometer should be in his mid- 
position. 

If not, adjust potentiometer R641. 

If the setting cannot be reached with R641, ch«ige R645 to a suitable resistance value between 249 ohm and 
1 kohm. 

Check that the control range of the AMPL/DIV continuous control is at least 1 :2,6 to 1 :3,5. 
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3.7.7. Horizontal deflection 

Main time base. 

3.7. 7.1. Trigger slope and level 

— Depress button A of the vertical-display mode switches. 

— Set the channel A AMPL switch to .2 V/DIV. 

— Depress the AC button of the channel A AC-O-DC switeh. 

— Apply a sinewave signal with an amplitude of 1,6 V to input socket A, frequency approximately 30 kHz. 

- Set the MAIN TIM E/D IV switch to such a position d>at a few cycles of the input sinewave are displayed. 

— Push the SLOPE switch to its + portion. 

— Check that the time-base generator starts on the positive-going part of the sinewave and moves upwards 
when the LEVEL potentiometer is turned clockwise. 

— Pull the SLOPE switch to its — position. 

— Check that the time-base generator starts on the negative-going part of the sinewave. 

- Setthe AMPL switch to .1 V/DIV. 

— Position the trace in such a way that the trigger point is visible. 

— Check that it is possible to shift the startirtg point of the sinewave over 16 divisions, by means of the 
LEVEL control. 

— Push the SLOPE switch to its + position. 

— Position the trace in such a way that the trigger point is visible. 

- Check that it is possible to shift the starting point of the sinewave over 16 divisions, by means of the 
LEVEL control. 

- Check that the maximum control range of the LEVEL potentiometer does not exceed 32 divisions, 

3.7.7.2. Trigger sensitMt/ 

- Adjust the main time-base LEVEL potentiometer for a stationary display. 

- Set the MAIN TIM E/D IV switch to such a position that a reasonable number of sinewaves is written on the 



screen. 

— Set the trigger sensitivity In accordance v^th the table below. 



Input signal 
on 


Frequency 


MTB trigger 

selector 

SK9 


Vertical 
display mode 
SK12... 17 


MTB trigger 

source 

SK21 


Trace 

height 


BU3A 


10 Hz 


TRIG 


A 


A 


0.4 div. 


SUSA 


10 kHz 


TRIG 


A 


A 


0,4 div. 


BU3A 


50 MHz 


TRIG 


A 


A 


0,8 div. 


BU3A 


50 MHz 


AUTO 


A 


A 


0,8 div. 


BU3B 


10 Hz 


TRIG 


B 


B 


0,4 div. 


BU3B 


50 MHz 


TRIG 


B 


B 


0,8 div. 


BU3B 


50 MHz 


TRIG 


B 


A-t-B 


0,8 div. 


BU3C 


10 Hz 


TRIG 


C 


C 


0,4 div. 


BU3C 








C 


0,8 div. 


BU3D 


10 Hz 






D 


0,4 div. 


BU3D 


50 MHz 






D 


0,8 div. 


BU3D 


50 MHz 






A+B 


0,8 div. 


BU3D 


50 Hz 






B+C 


0,2 div. 


BU4(EXT.) 


10 Hz 






C-rD 


140 mV 


BU4 








C-t-D 


600 mV 



3.7.7.3. Hold off control 

— Remove the input signal. 

— Set the m.t.b. TIME/D IV switch to 5 ^isec./div. 

— The intensity of the time base line must be adjustable with the HOLD OFF control. 
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3.7.7A. Single-sweep operation 

- Set the AMPL switch to .2 V/DIV. 

— Set the LEVEL control to mid-raige. 

- Set Ihe MAIN TIME/DIV switch to .1 s. 

— Apply a signal that gives a trace height of approximately 8 divisions to input socket YA. 

— Depress push-button A of the vertical display mode switches 
~ Depress the 0 button of the channel A AC-O-DC switch. 

— Push the SINGLE button of the trigger-mode controls. 

— Check that the NOT TRIG'D tamp lights up. 

— Depress button AC of the channel A AC-O-DC switoh. 

— Check that the trace is written once and that the NOT TRIG'D lamp is extinguished at the start of the 
sweep. 

3.7.7. 5. Stability R873 (see fig. 3.47} 

- Depress push-button 0 of the AC-O-DC switch. 

— Depress button MAIN TB of the horizontal-deflection controls. 

— Depress button TRIG of the trigger-mode controls. 

- Set the DEL'D TIME/DIV switch to OFF. 

- Set the m,t.b. TIME/DIV switch to 0.2 msec/div. 

— Rotate the main time-base LEVEL control fully anti-clockwise. 

- Turn STAB potentiometer R873 fully anti-clockwise. 

- Check that there is a time-base line written. 

— Rotate STAB potentiometer R873 approximately 20® past the point where the time-base line ceases to be 
displayed. 

- Depress button AUTO of the trigger-mode controls. 

- Check that there is a time-base line written again. 

17.7.6. Tima coefficients. R1223. R1209. R914 (see fig. 1471 

As the power supply may affect the sweep times, it must be diecked before readjusting the sweep times, 
refer to 3.7,3. 

- Depress button A of tiie vertical-display mode switches. 

- Set the AMPL switch to .1 V/DIV. 

- Depress button DC of the AC-O-DC switch. 

- Depress button MAIN TB of the horizontal-deflection controls. 

~ Push the TB MAGN switch to position xl. 

— Depress button AUTO of the trigger-mode controls. 

- Set the MAIN TIME/DIV vernier control to CAL. 

- Set the MAIN TIME/DIV switch to 1 msec. 

- Depress button A of the trigger-source controls. 

— Apply a time-marker signal at a repetition rate of 1 ms to input socket A, amplitude approximately 600 mV. 

- Check that the 8 centre periods cover exactly 8 divisions; if necessary, readjust potentiometer R1223. 

— Pull the TB MAGN switch to position x5. 

— Set the time-marker generator to 200 

— Check that the 8 centre cycles cover exactly 8 divisions; if necessary, readjust potentiometer R1209. 

— Push the TB MAGN control to position xl. 

— Set the MAIN TIME/DIV switch to 10 ms. 

— Set the time-marker generator to 10 ms. 

— Check that the 8 centre cycles cover exactly 8 divisions; if necessary, readjust potentiometer R914. 

— Check that the control range of the TIME/DIV continuous control is 1 :2,6 to 1 ;3,5. 

~ Check the remaining positions of the TIME/DIV switch; the cenOe 8 periods should always cover exactly 
8 divisions, ± 2,5 %. On the end positions .5 s, ,2s, 1 psand .05jus the tolerance is ± 3,5 %. 

— Also check that the length of the time-base line always exceeds 10 divisions. 

3.7. 7. 7. Linearity and horizontal positioning, C1203, C1208 (see fig. 3.47) 

- Setthe MAINTIME/DIVconteolto.OSps. 

— Pull the TB MAGN switch to its x5 position. 

— Apply a time-marker signal with a pulse repetition frequency of .01 ps to input socket A. 

— Check that the 8 centre cycles cover exactly 8 divisions. 
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— Check also that for the 8 centre cycles a display of 1 cycle/division is obtained; if necessary, readjust 
trimmer capacitors C1203 and C1208. 

— Check that all other cycles have a width of 1 diviskm by diifting the whole train of pulses across the screen. 
Do not take into account the first and last five cycles. 

— Also check that with the X POSITION potentiometer fully anti-cItxHcwise and fuliy clockwise the beginning 
and the end of the trace is written within the measuring graticule. 

Delayed time base 

3. 7. 7. 8. Trigger slope and level 

— Depress button DEL'D TB of the horizontal-deflection switch. 

— Depress button A of the del'd time-base trigger-source controls. 

~ Set the channel A-AMPL switch to .2 V/DIV. 

- Depress the AC button of the channel A AC-O-DCswntch. 

— Depress push-button TR IG of the d.t.b. trigger mode switches. 

— Turn the DELAY TIME multiplier knob fully anti clockwise. 

— Set the MAIN TIME/DIV switch to 20ps and the DEL'D TIME/DIV switch to 10 /is. 

- Apply a sinewave signal with an amplitude of 1,6 V to input socket A, frequency approximately 30 kHz. 

— Push the SLOPE switch of the delayed time-base generator to its + position. 

- Check that the time-base generator starts on the positive-going part of the sinewave and shifts upwards 
when the LEVEL potentiometer is turned clockwise. 

- Pull the SLOPE switch of the delayed time-base generator to its — position. 

- Check that the time-base generator starts on the negative-going part of the sinewave. 

- Set the AMPL switch to .1 V/DiV. 

- Position the trace in such a wav that the trigger point is visible. 

- Check that It is possible to shift the starting point of the sinewave over 16 divisions by means of the 
delayed time-base LEVEL control. 

- Push the SLOPE switch of the delayed time-base generator to its position. 

- Position the trace in such a way that the trigger point is visible. 

— Check that it is possible to shift the starting point of the sirtewave over 16 divisions by means of the 
delayed time-base LEVEL control. 

- Check that the maximum cmitroi range of the LEVEL potentiometer does not exceed 32 divisions. 

3. 7. 7.9. Trigger sensitivity 

— Depress button DEL'D TS of the horizontal-deflection controls. 

- Set the delayed time-base LEVEL potentiometer to obtain a stationary display. 

- Set the MAIN TIME/DIV switch one position lower (longer sweep time) than the DEL'D TIME/DIV switch. 
— Adjust the DEL'D TIME/DIV switch to such a position titat a reasonable number of sinewaves is written on 

the screen (not for 20 Hz). 

— Check the trigger sensitivity in accordance with the table below. 



Input signal 
on 


Frequency 


Trigger mode 
SK11 


Vertical 
display mode 
SK12... 17 


DT6 trigger 

source 

SKID 


Trace 

height 


BU3A 


100 Hz 


STARTS 


A 


A 


0,4 div. 


BU3A 


10 kHz 


STARTS 


A 


A 


0,4 div. 


BU3A 


50 MHz 


STARTS 


A 


A 


0,8 div. 


BU3B 


100 Hz 


STARTS 


B 


B 


0,4 div. 


BU3B 


50 MHz 


STARTS 


B 




0,8 div. 


BU3B 


50 MHz 


STARTS 


B 


A+B 


0,8 div. 


BU3C 


100 Hz 


STARTS 


C 


C 


0,4 div. 


BU3C 


50 MHz 


STARTS 


C 


C 


0,8 div. 


BU3D 


100 Hz 


STARTS 


D 


D 


0,4 div. 


BU3D 


50 MHz 


STARTS 


D 


D 


0,8 div. 






3.7.7. 70. Stability, R 1064 Isee fig. 3.47} 

— Depress button DEL'D TB of the horizontal-deflection controls. 

— Depress button A of the delayed time-base cigger-source controls. 

— Depress button 0 of the channel A AC-O-DC switches. 

- SettheMAINTIME/DIVswitchto.Bms. 

- Set the DEL'D TIME/DIV switch to .2 ms. 

— Depress pushbutton TR IG of the d.t.b. trigger mode switches. 

— Turn the delayed time-base LEVEL control fully anti-clockwise. 

— Turn STAB potentiometer R 1 064 fuHy clockwise 
— Check that a time-base line is displayed. 

- Rotate STAB potentiometer R1064 approximately 20° beyond dte point where the time-base line ceases 
to be displayed. 

- Depress push-button STARTS of the d.t.b. trigger mode switches. 

— Check that the time base line is displayed again. 

3.7.7.11. Time coefficients. R1097 (see fig. 3.47) 

— Depress button A of the verticai-display mode switches. 

- Set the AMPL switch to .1 V/DIV. 

— Depress button DC of the AC-O-DC switch. 

- Rotate the DELAY TIME control fully anti-clockwise. 

— Depress button DEL'D TB of the horizontal-deflection controls. 

- Depress button AUTO of the main time-base trigger-mode controls. 

- Depress button A of the delayed time-base trigger-source controls. 

— Set the TIME/DIV continuous controls to the CAL positions. 

— Set the m.t.b. and d.t.b, TIME/DIV switch to 1 msec/div. 

- Apply a time-marker signal at a repetition rate of 1 ms and an amplitude of approximately 600 mV to input 
socket A. 

— Check that the 8 centre periods cower exactly 8 divisions; if necessary, readjust potentiometer R10S7. 

- Check that the control range of the delayed time-base TIME/DIV contin. control Is 1 ;2,6 to 1 ;3,B. 

- Check the remaining positions of the DEL'D TIME/DIV switch. 

Keep the DELAY TIME control fully anti-clockwise during this chei±, and the MAIN TIME/DIV switch 
one position lower than the DEL'D TIME/DIV switch, in this way, the delayed time-base can complete an 
entire sweep. 

- Check that the 8 centre periods always cover 8 divisions, 1 2,5% except in the positions .1 iUS end .05 n%, 
where the tolerance is ± 3,5 %. 

- Check that in all positions of the DEL'D TIME/DIV switch the length of the time-base line exceeds 
10 divisions. 

- Check that no time-base line is written when the DEL'D TIME/DIV switch occupies the OF F position. 

— Remove the input signal. 

3.7.7. 12. Delay time control 

— Depress button A of the verticai-display mode switches. 

— Depress button DC of the AC-O-DC switdtes. 

— Depress button MAIN TB of the horizontal-deflection controls. 

— Depress button AUTO and MAIN TB of the trigger-mode controls. 

— Set the DEL'D TIME/DIV switeh to 0,1 msec. 

- Set the MAIN TIME/DIV switch to 1 ms. 

— Depress push-button A of the m.t.b. and d.t.b. trigger source switches. 

— Depress button A of the trigger-source controls. 

— Rotate the TIME/DIV cont, controls to CAL. 

— Apply a time-marker signal at a repetition rate of 1 ms. 

— Set the LEVEL control of the main time-base for a triggered display. 

- Check that the intensity modulation by the delayed lime-base is visible over the entire range of the 
INTENS potentiometer. 

— Check that the starting point of the delayed time-base can be continuously shifted along the main time-base 
line with the aid of the DELAY TIME control. Ignore the first and last half-divisions. 




118 



3.7.7. 13. Delay-time calibration (see fig. 3.47} 

{Start- and stop pot. meters R987 and R979; located on the small p.c. board underneath the c.r.t.) 

— Set the delayed timebase sweep to .1 ms/DIV. 

— Set the main timebase sweep to 1 ms/DIV. 

- Depress pushbutton MAIN TB of the horizontal dt^lay switches. 

— Depress pushbutton STARTS of the delayed timebase mode switehes. 

— Depress pushbutton A of the vertical display switches. 

— Depress pushbutton A of the main timebase trigger source switches. 

— Apply a 1 ms squarewave signal to the channel A input. 

— Set the DELAY TIME multiplier dial knob to 1.00. 

- Adjust 'start' potentiometer R987 (front-panel sirte) so that the beginning of the intensified part of the 
trace coincides with the beginning of the 2nd period. 

— Set the DELAY TIME multiplier di^ knob to 9,00. 

- Adjust 'stop' potentiometer R979 so that the beginnirtg of the intensified part of the trace coincides with 
the beginning of the 9th period. 

— Repeat both adjustments for optimum results. 

3.7.7.14. Gain and balance adjustment of the preamplifier for ext X-deflection 
Gain adjustment, R1 131 Isee fig. 3.47) 

TTiis adjustment must be carried out after the gain adjustment of the four channels and of the final Y-amplifier. 

- Depress the push-button EXT.X deflection of tite horizontal deflection controls. 

- Set the d.t.b, TIME/DIV switch to OFF. 

- Apply a sine wave of 6 divisions height and a frequency of 50 kHz to the input of channel A. 

- Check that the horizontal deflection is about the same 16 div. ± 10 %) as the vertical deflection. 

— If necessary, change R1131 to a resistance value between 18,7 and 21,6 kOhm to obtain the right 

X-deflectlon. 

- Note that R1 131 also influences the horizontal shift Therefore, adjust R1131 first and afterwards R1 132. 

DC output level adjustment, R1132 (see fig. 3.47) 

This adjustment must be carried out after the gain adjustment 

- Set the HORIZONTAL POSITION control so that the MTB line starts at the most left line of the graticule, 

- Connect the base of TS1071 to earth potential. 

- Depress the button EXT. X DEFL. of the horizontal-deflection controls. 

— Check that the display shows a spot in the horizontal centre of the graticule (± 1 div.). 

- If necessary, change R1 132 to a resistance value between 31,6 and 40,2 kOhm to obtain the right X 
position of the spot. 

— Remove theeardi potential from the base of TS1071. 

3.7.7.15. External X deflection 

- Depress "both push-buttons C and D of the m.tb. trigger source swit<*es. 

— Apply a sine wave voltage of exactly 3 Vpp, frequency 10 kHz to die EXT input socket. 

— Check that the trace-width is 6,5 to lOdivisions. 

Bandwidth of the EXT X deflection 

- Adjust the amplitude of the input si^al to obtain a trace width of 6 divisions. 

- increase the frequency of the input signal to 1 MHz. 

— Check that the trace width is at least 4,2 divisions. 

3.7.7. 16. X-deflection with the mains signal, R1841 (see fig. 3.46) 

— Apply a sine wave (mains frequency) to the input of channel A. 

- Depress push-button A of the vertical display mode switehes. 

— Depress push-button EXT X DEFL of the horizontal-deflection controls. 

— Depress both push-buttons B and C (line) of the m.Lb. trigger source switches. 

- Check that the trace width is 10 divisions, ± 1 div.; if necessary, readjust potentiometer R1841. 
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3.7.7. 17. Phase difference 

— Depress push-button A of the vertical display mode switches. 

~ Set the AMPL/DIV switch to 0,5 V/div. 

— Depress push-button EXT X DEFL of the horizontal deflection controls. 

— Depress push-button A of the m.t.b. trigger source switches. 

— Depress push-button DC of the AC-O-DC swit^ies. 

— Apply a sine wave voltage of 3 Vpp, frequency 10 kHz to the input of channel A. 

- Check that a solid line, at an angle of 45° is displayed. 

— Increase the frequency of the input signal to 100 kHz. 

— Check that the phase-error does not exceed 3®. 

— See fig. 3. 1 3. in which b equals the sine of the 

phase error angle. ® 

3.7.8. Calibration unit, R1362 (see fig. 3.47) 

— Check the calibration voltage for irregularities. 

— Check that the amplitude of the square-wave voltage 

Is 3 Vpp ± 0.7 %; if necessary, readfust R1362. 

— Check tfiat the frequency is 2 kHz ±2%. 

— Check that the CAL current is 6 mA ± 1 %. 

3.7.9. Mains voltage fluctuations 

- Depress both push-buttons A and B of the vertical MAT 172 

display mode switches. 

- Depmss CHOP of the display mode controls. I" X-Y mode 

— Set the channel A and B AMPL/DIV switches to .6 V/div. 

— Set the m.t.b. TIM E/DI V switch and the m.t.b. LEVEL 
control for a stable, stationary display. 

— Depress the push-buttons AC of the signal input coupling controls. 

— Pull the TB MAGN switch to x5. 

- Interconnect the CAL socket with the channel A and B input 

— Check that neither the trace width nor the trace height changes when the mains voltage !$ varied between 
90 V and 260 V. Also check that the trace intensity does not change. 






3.8. PARTS LIST 







Fig. 3. 14. Mechanical parts, front view 



3.8.1. Mechanical parts front view 

item Ordering number Description 



1 5322 414 14011 

2 5322 414 31091 

3 532241431134 
5322 492 64337 
5322 414 74015 

4 5322 414 34147 

5 532241434119 
5322 414 74016 

6 5322 414 34081 

7 5322 414 34079 

8 5322 414 31091 

5322 414 74028 
5322 414 74029 

9 5322 447 94147 

5322 417 24024 

10 5322 447 94146 

11 5322 498 54082 

5322 528 34113 
5322 535 74401 
5322 492 54155 



Knob for push*bunon switches 

Knob, dia 10 mm 

Knob, dia 10 mm (damping) 

Clamping spring 
Cover, grey with dash 
Ten turn dial 

Knob, dia 14 mm, shaft 4 mm 
D>ver, blue with dash 
Knob, dia 24 mm, shaft 6 mm 
Knob, dia 18,7 mm. shaft 6 mm 
Knob, dia 10 mm 
Nutcover 

Cover, blue with dash 
Upper cabinet plate 
Quidc-fastener complete 
Lower cabinet plate 

Grip brackets left and right and grip bar 
Ratehet Uock (of bracket) 

Locking pin 
Spring 
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Item Ordering number 



Description 



12 5322 498 54044 

13 5322 498 54043 

14 5322 498 54045 

15 5322 455 84072 

16 5322 498 54042 

17 5322 455 84064 

18 5322 267 10004 

1 9 5322 535 80523 

5322 505 14178 

20 5322 267 14014 

5322 263 54003 

21 5322 447 94145 

4822 502 30047 

22 5322 462 44297 

23 5322 255 44088 

24 5322 480 34046 

5322 480 37074 

25 5322 466 74059 



Bracket left hand side 
Bracket right hand side 
Grip 

Text strip in grip bar 

Plastic strip at the rear of the grip bar 

Text plate 

BNC socket 

Earth socket 

Serrated nut for earth socket 
Cal. socket (complete) 

BNC-cal. socket adapter 
Aiumirrium side strip of cabinet 
Self tappir^ screw for side strip 
Rubber foot (on lower cabinet plate) 
Holder for LED 
Contrast filter, grey 
Contrast filter, blue 
Bezel 



3.8.2. Mechanical parts rear view 
Rear cabinet plate 
Mains cable with plug 
Fuse holder 

Cable cleat 
Earth terminal 
Foot, complete 

3.8.3. Mechanical parts top view 
Cast aluminium front plate 
Cast aluminium rear plate 

for PM 3244/00 .... PM 3244/04 
Cast aluminium rear plate 
for PM 3244/05 and following 
Clamping buffer for c.r.t. front 
Socket for lamps (gratucuie) 

Mu-metal c.r.t shield 
Square nut in side strip (M3) 

Rubber sleeve of c.r.t. 

C.r.t. socket 

Miscellaneous 

Plastic spindle for R12 (power on) 

Heatsink for TS604 and TS608 
(final Y-amplifrer) 

Nut for knobs of attenuator 
Tool for attenuator nuts {item 7) 

Tool for time base switch nuts (item 6) 

Nut for mounting the attenuator to the front 



5322447 94148 
5322 321 14001 
5322 256 34081 
5322 325 60119 
5322 405 94046 
532246244154 



5322459 24071 

5322 447 94144 

5322 447 9d504 
5322 381 14151 
5322 255 24015 
5322462 54138 
4822 505 10029 
5322 532 74014 
5322 255 70159 



5322 535 94656 
5322 255 44031 

5322 505 14186 
5322 395 54023 
5322 395 54024 
5322 505 14185 
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Front cover box 

Front cover box, complete 

Locking key 

Inner plate 

Spring 

Circlip 



5322 447 94169 
5322 535 94761 
5322 459 34021 
5322 492 34453 
4822 530 70126 



3.8.4. Various mechanical parts 



Switches 

SK4 DTBTIWIE/DIV. switch 

SK6 MTB TIME/DIV, switch 

SK19 PULL TO INVERT switch 

SK201 CHOPPER FREQUENCY switch 



5322 273 64057 
5322 273 54061 
5322 273 44043 
5322 277 24053 







Push button switch^ Blectricsl Item numhots, front poool. 

Male clamping piece 5322 405 94074 



Female clamping piece 5322 405 94075 

Screw M3..X 20 5322 502 11142 


— 

Sk8 


Sk9 


SklO 


Sk21 


si^n 

Sk18 


Sk22 


Two'Chenge over switch 


6322 276 14101 




3 


2 


4 


4 


4 


4x3 


Two-change over switch 
push on-push off (SK11,.v SK18} 


6322 276 14117 














6 




Two-change over switch 
used as single shot switch 


5322 276 14359 






1 










Reset bar (for 6 switches) 


5322 278 74007 




1 








4 


Support for max. 1 1 switches 
(10x10,16 mm) 


5322 466 85843 






1 


1 




2 




Support for max. 10 switches 
(7x 10,16 mm) (2x25,4 mm) 


5322 466 85839 



^=_j,ia«g . Ji. Ji. 










1 

1 





fig. 3. 14A 



Note: the reset bar and the supports mentioned above must be sawn on the required size. 






Coaxial cables 



BOO mm cable with plugs 5322 320 14027 

for PM 3244/CK) ^ PM 3244/04 

For the PM3244/05 and following versions a new more reliable type of 50 ohm connector is used. 

In future the units that are delivered by service also will be equipped with this new type of connector. 
If such a unit Is used in an instrument with old 50 ohm connectors the following parts are available to 
facilitate unit interconnection. 

— The old SO ohm ooase connectors on the p.c.b. can be replaced by a new type. 

This new type crmsists of: 

socket 5322 268 24116 

contact pin 5322 268 14141 

— Set with new coaxial cables 5322320 14102 

The set contains: 

a) cables with one connector 
2 X 24 cm and 1 X 25 cm 

b) cables with a connector on each end 

2 X 29 cm, I X 30 cm, 1 x 50 cm and 1 x 65 cm 



Multipole plugs and socket IStocko) 
3 pole plug (at cable) 

3 pole socket (on p.c.b.) 

4 pole i^ug 

4 pole socket 

5 pole plug 

6 pole socket 

7 pole plug 

7 pole socket 



4822 266 30071 
4822 265 30121 
4822 266 30072 
4822 265 30119 
4822 266 30073 
4822 265 30117 
4822 266 40057 
4822 265 40119 
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3.8.5. Electrical parts 



Capacitors 
















IT2M 


ORDERING 1 


NUMBER 


FARAD 


TOL (%) 


VOLTS 


REMARKS 


C 1 


5322 


122 


14018 


lOPF 


2 




CERAMIC TUBULAi 


C 2 


5322 


125 


54003 


60PF 




300 


TRIMMER 


C 101 


5322 


125 


64009 


3PF 




500 


TRIMMER 


C 102 


5322 


125 


64015 


4^PF 




500 


TRIMMER 


C 103 


5322 


123 


34001 


30PF 


10 


300 


MICA 


C 104 


4822 


121 


40278 


22NF 


10 


400 


POLYESTER FOIL 


C 105 


4822 


122 


31047 


5.6PF 


0,25PF 


100 


CERAMIC PLATE 


C 106 


4822 


122 


31072 


47PF 


2 


500 


CERAMIC PLATE 


C 107 


5322 


125 


64012 


1.5PF 




400 


TRIMMER 


C 108 


5322 


125 


64015 


4^PF 




500 


TRIMMER 


C 109 


5322 


125 


64009 


3PF 




500 


TRIMMER 


C 110 


4822 


122 


31182 


IPF 


0,25PF 


500 


CERAMIC PLATE 


C 111 


5322 


125 


64015 


4.5PF 




500 


TRIMMER 


C 112 


5322 


123 


10168 


300PF 


10 


300 


MICA 


C 113 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 114 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 116 


4822 


122 


31173 


220PF 


2 


500 


CERAMIC PLATE 


C 117 


4822 


122 


31047 


5,6PF 


0.25PF 


100 


CERAMIC PLATE 


C 118 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 121 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 122 


5322 


125' 


50049 


10PF 




300 


TRIMMER 


C 123 


4822 


122 


30027 


INF 


-20+80 


40 


CERAMIC PLATE 


C 128 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 129 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 130 


4822 


122 


30043 


lONF 


-20 + 80 


40 


CERAMIC PLATE 


C 200 


4822 


122 


31116 


2,2NF 


10 


100 


CERAMIC PLATE 


C 201 


4822 


122 


30099 


3,3HF 


10 


100 


CERAMIC PLATE 


C 202 


4822 


122 


30034 


470PF 


10 


100 


CERAMIC PLATE 


C 204 


4822 


122 


31035 


150PF 


2 


100 


CERAMIC PLATE 


C 205 


4822 


122 


50045 


lOHF 


-20+80 


40 


CERAMIC PLATE 


C 206 


4822 


124 


20687 


15UF 


-10+50 


16 


ELECTROLYTIC' 


C 207 


4822 


121 


41161 


100NP 


10 


260 


POLYESTER FOIL 


C 208 


4822 


121 


41161 


100NF 


10 


250 


POLYESTER FOIL 


C 209 


4822 


121 


41161 


100NF 


10 


250 


POLYESTER FOIL 


C 211 


4822 


121 


41161 


100NF 


10 


250 


POLYESTER FOIL 


C 212 


4822 


121 


41161 


100NF 


10 


260 


POLYESTER FOIL 


C 213 


4822 


121 


41161 


100NF 


10 


250 


POLYESTER FOIL 


C 214 


4822 


122 


31173 


220PF 


2 


100 


CERAMIC PLATE 


C 216 


4822 


122 


31273 


220PF 


2 


ICO 


CERAMIC PLATE 


C 217 


4822 


122 


31173 


220PF 


2 


100 


CERAMIC PLATE 


C 218 


4822 


122 


31173 


220PF 


2 


100 


CERAMIC PLATE 


C 376 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 377 


4322 


122 


50043 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 379 


4822 


122 


30048 


1,8HF 


10 


100 


CERAMIC PLATE 


C 381 


4822 


122 


31072 


47PF 


2 


100 


CERAMIC PLATE 


C 382 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 401 


4822 


122 


30045 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 402 


4822 


125 


50045 


22PF 




250 


TRIMMER 


C 403 


4822 


122 


31054 


lOPF 


2 


100 


CERAMIC PLATE 


C 404 


4822 


122 


50045 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 405 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 406 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 407 


4822 


122 


31054 


lOPF 


2 


100 


CERAMIC PLATE 


C 408 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 409 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 410 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 411 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 412 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 415 


4822 


122 


31054 


lOPF 


2 


100 


CERAMIC PLATE 


C 414 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 415 


4822 


122 


30091 


390PF 


2 


100 


CERAMIC PLATE 


C 416 


4822 


125 


50045 


22PF 




250 


TRIMMER 


C 417 


4822 


122 


31061 


18PF 


2 


100 


CERAMIC PLATE 


C 420 


4822 


122 


31058 


15PF 


2 


100 


CERAMIC PLATE 


C 423 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 424 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


C 425 


4822 


122 


30099 


3.3NF 


10 


100 


CERAMIC PLATE 


C 426 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 
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ITEM ORDERING NUMBER FARAD TOL •(%) VOLTS REMARKS 

C A27 <f822 122 300A3 lONF -20+80 40 CERAMIC PLATE 

C 428 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 429 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 432 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 501 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 504 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 506 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 507 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 508 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 509 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 511 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 514 4822 122 30043 lOHF -20+80 40 CERAMIC PLATE 

C 516 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 517 4822 122 30045 27PF 2 ICO CERAMIC PLATE 

C 518 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 521 4822 122 31054 lOPF 2 100 CERAMIC PLATE 

C 522 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 523 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 524 4822 122 31063 22PF 2 100 CERAMIC PLATE 

C 526 4822 122 30043 lONF -20+80 45 CERAMIC PLATE 

C 527 4822 122 31054 lOPF 2 100 CERAMIC PLATE 

C 531 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 532 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 533 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 534 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 536 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 537 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 601 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 602 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 603 4822 125 50045 22PF 260 TRIMMER 

C 604 4822 122 31074 56PF 2 100 CERAMIC PLATE 

C 605 4822 122 30045 27PF 2 100 CERAMIC PLATE 

C 606 4822 125 50045 22PF 250 TRIMMER 

C 607 4822 122 30103 22NF -20+80 40 CERAMIC PLATE 

C 60S 4822 122 30527 INF 10 100 CERAMIC PLATE 

C 609 4822 122 31116 2>2NF 10 100 CERAMIC PLATE 

C 614 4822 122 31054 lOPF 2 100 CERAMIC PLATE 

C 616 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 618 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 619 4822 122 31054 lOPF 2 100 CERAMIC PLATE 

C 621 4822 122 31054 lOPF 2 100 CERAMIC PLATE 

C 622 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 623 4822 121 41161 100NF 10 260 POLYESTER FOIL 

C 624 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 626 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 627 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 628 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 629 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 631 4822 122 30543 lONF -20+80 40 CERAMIC PLATE 

C 632 4822 121 41161 100NF 10 250 POLYESTER FOIL 

C 633 4822 122 31054 lOPF 2 100 CERAMIC PLATE 

C 654 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 651 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 652 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 653 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 701 4822 122 31202 33PF 2 500 CERAMIC PLATE 

C 702 4822 122 30099 3,3NF 10 100 CERAMIC PLATE 

C 703 4822 122 50043 lONF -20+80 40 CERAMIC PLATE 

C 704 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 705 4822 122 31195 lOPF 2 500 CERAMIC PLATE 

C 706 4822 122 30043 lOHF -20+80 40 CERAMIC PLATE 

C 707 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 708 4822 122 30043 lOMF -20+80 40 CERAMIC PLATE 

C 709 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 711 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 712 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 713 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 714 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 715 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 716 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 
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ITEM ORDERING NUMBER FARAD TOL (%) VOLTS REMARKS 

C 717 A822 122 300A3 lONF -20+80 AO CERAMIC PLATE 

C 751 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 752 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 761 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 762 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 771 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 772 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 781 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 782 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 791 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 792 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 801 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 802 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 803 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 804 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 805 4822 122 31036 2,2PF 0,25PF 100 CERAMIC PLATE 

C 806 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 807 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 808 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 809 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 850 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 851 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 852 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 853 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 854 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 855 4822 122 50045 lONF -20+80 40 CERAMIC PLATE 

C 856 4822 122 31061 18PF 2 lOO CERAMIC PLATE 

C 857 4822 122 30045 lONF -20+80 40 CERAMIC PLATE 

C 858 4822 124 20707 6,8UF -10+50 40 ELECTROLYTIC 

C 859 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 860 4822 122 31047 5.6PF 0,25PF 100 CERAMIC PLATE 

C 861 4822 122 31061 18PF 2 lOO CERAMIC PLATE 

C 862 4822 122 30114 2.2NF 10 100 CERAMIC PLATE 

C 863 4822 124 20677 22UF -10+50 10 ELECTROLYTIC 

C 864 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 865 4822 122 30103 22NF -20+80 40 CERAMIC PLATE 

C 866 4822 121 50549 442PF 1 2S0 POLYSTYRENE FOIL 

C 867 5322 121 40224 4.7UF to 100 POLYESTER FOIL 

C 868 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 869 5322 121 54108 47NF 1 63 POLYSTYRENE FOIL 

C 871 5322 124 14158 330NF 10 BO ELECTROLYTIC TANTALUM 

C 872 4822 122 30034 470PF 10 100 CERAMIC PLATE 

C 873 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 874 4822 122 30045 lONF -20+80 40 CERAMIC PLATE 

C 876 4822 122 30103 22NF -20*80 40 CERAMIC PLATE 

C 878 4822 124 20687 15UF -10+50 1$ ELECTROLYTIC 

C 879 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 881 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 882 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 1001 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 1002 4822 122 50043 lOHF -20+80 40 CERAMIC PLATE 

C 1003 4822 122 30043 lOHF -20+80 40 CERAMIC PLATE 

C 1004 4822 122 50043 lONF -20+80 40 CERAMIC PLATE 

C 1005 4822 122 31036 2,2PF 0,25PF 100 CERAMIC PLATE 

C 1006 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 1007 4322 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 1008 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 1009 4822 122 50043 iONF -20+80 40 CERAMIC PLATE 

C 1051 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 1052 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 1053 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 1054 4822 124 20687 15UF -10+50 16 ELECTROLYTIC 

C 1056 4822 122 31061 18PF 2 ICO CERAMIC PLATE 

C 1057 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 

C 1058 4822 122 31061 18PF 2 100 CERAMIC PLATE 

C 1059 5322 121 54076 453PF 1 250 POLYSTYRENE FOIL 

C 1060 4822 122 31047 5.6PF 0,25PF 100 CERAMIC PLATE 

C 1061 5322 121 54108 47NF 1 63 POLYSTYRENE FOIL 

C 1062 4822 122 30034 470PF 10 100 CERAMIC PLATE 

C 1063 4822 122 30043 lONF -20+80 40 CERAMIC PLATE 
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ORDERING NUMBER FARAD 



C 106A 
C 1066 
C 1067 
C 1068 
C 1069 
C 1201 
C 1202 
C 1203 
C 120A 
C 1205 
C 1206 
C 1207 
C 1208 
C 1209 
C 1211 
C 1212 
C 1213 
C 121A 
C 1216 
C 1301 
C 1302 
C 1303 
C 1504 
C 1306 
C 1307 
C 1308 
C 1309 
C 1310 
C 1311 
C 1312 
C 1313 
C 1314 
C 1316 
C 1317 
C 1318 
C 1319 
C 1401 
C 1402 
C 1403 
C 1404 
C 1406 
C 1407 
C 1416 
C 1417 
C 1416 
C 1419 
C 1421 
C 1804 
C 1806 
C 1807 
C 1808 
C 1809 
C 1810 
C 1811 
C 1812 
C 1814 
C 1816 
C 1817 
C 1818 
C 1819 
C 1821 
C 1822 
C 1823 
C 1824 
C 1826 
C 1827 
C 1828 
C 1829 
C 1830 
C 1831 
C 1852 
C 1833 
C 1834 
C 1836 
C 1837 



4822 122 50043 
4822 122 30043 
4822 122 30043 
4822 122 30043 
4822 122 30043 
4822 122 30043 
4822 122 31215 
4822 125 50077 
4822 122 31116 
4822 121 41161 
4822 122 30043 
4822 121 41161 
4822 125 50077 
4822 122 31215 
4822 122 31116 
4822 122 30043 
4822 121 41161 
4822 121 41161 
4822 122 30043 
4822 122 30043 
4822 122 30043 
4822 122 30104 
4822 122 30043 
4822 122 30054 
4822 122 30098 
5322 122 54004 
5322 122 54004 
4822 121 40406 
4822 122 31081 
5322 122 54006 
4822 121 41161 
5322 122 54006 
4822 124 20468 
5322 121 40253 
4822 121 50611 
4822 124 20468 
4822 124 20497 
4822 121 41161 
4822 121 41161 
4822 121 41161 
5322 122 54006 
4822 121 40363 
6322 122 64004 
5322 122 64004 
6322 1 22 54004 
6322 122 54004 
6322 122 54004 
5322 121 44142 
4822 124 40066 
4822 124 20324 
4822 124 20324 
4822 124 20306 
4822 124 20681 
4822 121 40427 
4822 124 20722 
4822 124 20484 
4822 124 20461 
4822 121 40443 
4822 121 41161 
4822 122 30099 
4822 121 41161 
4822 121 41161 
4822 124 20587 
4822 121 41169 
4822 121 41161 
4822 124 20457 
4822 121 41161 
4822 121 41161 
4822 121 40298 
4822 121 41161 
4822 121 41161 
4822 124 20497 
4822 124 20497 
4822 124 20469 
4822 124 20469 



lONF 

lONF 

lONF 

lONF 

lONF 

lONF 

0,68PF 

5^PF 

2.2NF 

100NF 

lOKF 

100NF 

5.5PF 

0.68PF 

2.2NF 

lOMF 

100NF 

100NF 

lONF 

lONF 

lONF 

IPF 

lONF 

1.2NF 

3,9NF 

470PF 

470PF 

15NF 

lOOPF 

3,3NF 

100NF 

3,3NF 

35UF 

680NF 

20NF 

55UF 

15UF 

100NF 

100NF 

100NF 

3.3NF 

10NF 

470PF 

470PF 

470PF 

470PF 

470PF 

220NF 

2x50UF 

4UF 

4UF 

50UF 

220UF 

220NF 

lUF 

15UF 

47UF 

680NF 

100NF 

3,3NF 

22UF 

100NF 

lOOUF 

220NF 

100NF 

470UF 

100NF 

100NF 

4.7NF 

100NF 

100NF 

15UF 

15UF 

68UF 

68UF 



TOL C%) 

-20+80 

-20+80 

-20+80 

-20+88 

-20+80 

-20+80 

0,25PF 

10 



10 

10 

-20+80 

-20+80 

-20+80 

0,25PF 

-20+80 

10 

10 



10 

-10+30 

-10+30 

-10+30 

-10+30 

-10+50 

10 

-10+50 

-10+50 

-10+50 



100 

250 

500 



lOD 

40 

100 

100 

4KV 

4KV 



-10+50 

-10+50 

-10+50 

-10+50 



REMARKS 

CERAMIC PLATE 
CERAMIC PLATE 
CERAMIC PLATE 
CERAMIC PLATE 
CERAMIC PLATE 
CERAMIC PLATE 
CERAMIC PLATE 
TRIMMER 
CERAMIC PLATE 
POLYESTER FOIL 
CERAMIC PLATE 
POLYESTER FOIL 
TRIMMER 
CERAMIC PLATE 
CERAMIC PLATE 
CERAMIC PLATE 
POLYESTER FOIL 
POLYESTER FOIL 
CERAMIC PLATE 
CERAMIC PLATE 
CERAMIC PLATE 
CERAMIC PLATE 
CERAMIC PLATE 
CERAMIC PLATE 
CERAMIC PLATE 
CERAMIC DISK 
CERAMIC DISK 
POLYESTER FOIL 
CERAMIC PLATE 
CERAMIC DISK 
POLYESTER FOIL 
CERAMIC DISK 
ELECTROLYTIC 
POLYESTER FOIL 
POLYSTYRENE FOIL 
ELECTROLYTIC 
ELECTROLYTIC 
POLYESTER FOIL 
POLYESTER FOIL 
POLYESTER FOIL 
CERAMIC DISK 
POLYESTER FOIL 
CERAMIC DISK 
CERAMIC DISK 
CERAMIC DISK 
CERAMIC DISK 
CERAMIC DISK 
POLYESTER FOIL 
ELECTROLYTIC 
ELECTROLYTIC 
ELECTROLYTIC 
ELECTROLYTIC 
ELECTROLYTIC 
POLYESTER FOIL 
ELECTROLYTIC 
ELECTROLYTIC 
ELECTROLYTIC 
POLYESTER FOIL 
POLYESTER FOIL 
CERAMIC PLATE 
POLYESTER FOIL 
POLYESTER FOIL 
ELECTROLYTIC 
POLYESTER FOIL 
POLYESTER FOIL 
ELECTROLYTIC 
POLYESTER FOIL 
POLYESTER FOIL 
POLYESTER FOIL 
POLYESTER FOIL 
POLYESTER FOIL 
ELECTROLYTIC 
ELECTROLYTIC 
ELECTROLYTIC 
ELECTROLYTIC 
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ITEM 


ORDERING 1 


HUMBER 


FARAD 


TOL (X) 


VOLTS 


REMARKS 




C 


1838 


4822 


124 


20469 


68UF 


-10+50 


16 


ELECTROLYTIC 


C 


1839 


4822 


124 


20469 


68UF 


-10+50 


16 


ELECTROLYTIC 


C 


1841 


4822 


124 


20454 


150UF 


-10+50 


6>3 


electro: 


LYTIC 


c 


1842 


4822 


124 


20454 


150UF 


-10+50 


6,3 


electrolytic 


c 


1843 


4822 


124 


20454 


150UF 


-10+50 


6.3 


ELECTROLYTIC 


c 


1844 


4822 


124 


20454 


150UF 


-10+50 


6,3 


ELECTROLYTIC 


c 


1846 


4822 


124 


20454 


150UF 


-10+50 


6,3 


ELECTROLYTIC 


c 


1847 


4822 


124 


20454 


I50UF 


-10+50 


6,3 


ELECTROLYTIC 


c 


1848 


4822 


124 


20454 


150UF 


-10+50 


6,3 


ELECTROLYTIC 


c 


1849 


4822 


124 


20454 


150UF 


-10+50 


6,3 


ELECTROLYTIC 


c 


2376 


4822 


122 


30043 


iONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2377 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2379 


4822 


122 


30048 


1,8NF 


10 


100 


CERAMIC 


PLATE 


c 


2381 


4822 


122 


31072 


47PF 


2 


100 


CERAMIC 


PLATE 


c 


2382 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2401 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2402 


4822 


125 


50045 


22PF 




.250 


TRIMMER 




c 


2403 


4822 


122 


31054 


lOPF 


2 


100 


CERAMIC 


PLATE 


c 


2404 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2405 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2406 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2407 


4822 


122 


31054 


lOPF 


2 


100 


CERAMIC 


PLATE 


c 


2408 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2409 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2410 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2411 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2412 


4822 


122 


30045 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2413 


4822 


122 


31054 


lOPF 


2 


ICO 


CERAMIC 


PLATE 


c 


2414 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2415 


4822 


122 


30091 


390PF 


2 


100 


CERAMIC 


PLATE 


c 


2416 


4822 


125 


50045 


22PF 




250 


TRIMMER 




c 


2417 


4822 


122 


31061 


18PF 


2 


100 


CERAMIC 


PLATE 


c 


2420 


4822 


122 


31058 


15PF 


2 


100 


CERAMIC 


PLATE 


c 


2423 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2424 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2425 


4822 


122 


30099 


3.3NF 


10 


100 


CERAMIC 


PLATE 


c 


2426 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2427 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2428 


4822 


122 


30043 


lOHF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2429 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2432 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2576 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2577 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2579 


4822 


122 


30048 


1,8NF 


10 


100 


CERAMIC 


PLATE 


c 


2580 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2581 


4822 


122 


31072 


47PF 


2 


100 


CERAMIC 


PLATE 


c 


2582 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2601 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2602 


4822 


125 


50045 


22PF 




250 


TRIMMER 




c 


2603 


4822 


122 


31054 


lOPF 


2 


100 


CERAMIC 


PLATE 


c 


2604 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2605 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2606 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2607 


4822 


122 


31054 


lOPF 


2 


100 


CERAMIC 


PLATE 


c 


2608 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2609 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2610 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2611 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2612 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2613 


4822 


122 


31054 


IGPF 


2 


100 


CERAMIC 


PLATE 


c 


2614 


4822 


122 


50045 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2615 


4822 


122 


30091 


390PF 


2 


100 


CERAMIC 


PLATE 


c 


2616 


4822 


125 


50045 


22PF 




250 


TRIMMER 




c 


2617 


4822 


122 


31061 


18PF 


2 


100 


CERAMIC 


PLATE 


c 


2620 


4822 


122 


31058 


15PF 


2 


ICO 


CERAMIC 


PLATE 


c 


2623 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2624 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2625 


4822 


122 


30099 


3,3NF 


10 


100 


CERAMIC 


PLATE 


c 


2626 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2627 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 
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ITEM ORDERING NUMBER FARAD TOL (X) VOLTS REMARKS 



C 

C 

C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 



2628 

2629 

2632 

2776 

2777 
2779 

2781 

2782 
2801 
2802 

2803 

2804 

2805 

2806 

2807 

2808 

2809 

2810 
2811 
2812 

2813 

2814 

2815 

2816 
2817 
2820 

2823 

2824 

2825 

2826 

2827 

2828 
2829 
2832 



4822 122 30043 
4822 122 30043 
4822 122 30043 
4822 122 30043 
4822 122 30043 
4822 122 30048 
4822 122 31072 
4822 122 30043 
4822 122 30043 
4822 125 50045 
4822 122 31054 
4822 122 30043 
4822 122 30043 
4822 122 30043 
4822 122 31054 
4822 122 30043 
4822 122 30043 
4822 122 30043 
4822 122 30043 
4822 122 30043 
4822 122 31054 
4822 122 30043 
4822 122 30091 
4822 125 50045 
4822 122 31061 
4822 122 31058 
4822 122 30043 
4822 122 30043 
4822 122 30099 
4822 122 30043 
4822 122 30043 
4822 122 30043 
4822 122 30043 
4822 122 30043 



lONF -20+80 

lONF -20+80 

IDNF -20+80 

lOHF -20+80 

lONF -20+80 

1,8KF 10 

47PF 2 

lONF -20+80 

lONF -20+80 

22PF 

lOPF 2 

lONF -20+80 

lOHF -20+80 

lOHF -20+80 

lOPF 2 

lONF -20+80 

lONF -20+80 

lONF -20+80 

lONF -20+80 

lONF -20+80 

lOPF 2 

lONF -20+80 

390PF 2 

22PF 

18PF 2 

15PF 2 

lONF -20+80 

lONF -20+80 

3,3HF 10 

lONF -20+80 

lONF -20+80 

lONF -20+80 

lONF -20+80 

lONF -20+80 



40 CERAMIC PLATE 

40 CERAMIC PLATE 

40 CERAMIC PLATE 

40 CERAMIC PLATE 

40 CERAMIC PLATE 

100 CERAMIC PLATE 

100 CERAMIC PLATE 

40 CERAMIC PLATE 

40 CERAMIC PLATE 

250 TRIMMER 

100 CERAMIC PLATE 

40 CERAMIC PLATE 

40 CERAMIC PLATE 

40 CERAMIC PLATE 

100 CERAMIC PLATE 

40 CERAMIC PLATE 

40 CERAMIC PLATE 

40 CERAMIC PLATE 

40 CERAMIC PLATE 

40 CERAMIC PLATE 

100 CERAMIC PLATE 

40 CERAMIC PLATE 

100 CERAMIC PLATE 

250 TRIMMER 

ICO CERAMIC PLATE 

ICO CERAMIC PLATE 

40 CERAMIC PLATE 

40 CERAMIC PLATE 

100 CERAMIC PLATE 

40 CERAMIC PLATE 

40 CERAMIC PLATE 

40 CERAMIC PLATE 

40 CERAMIC PLATE 

40 CERAMIC PLATE 
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ORDERING NUMBER 



R 4 
R 5 
R 6 
R 7 



R 103 
R 104 
R 106 
R 107 
R 108 
R 109 
R 111 
R 112 
R 115 
R 114 
R 116 
R 117 
R 118 
R 119 
R 120 
R 121 
R 122 
R 123 
R 124 
R 126 
R 127 
R 128 
R 129 
R 131 
R 132 
R 133 
R 134 
R 139 
R 140 
R 141 
R 148 
R 149 
R 201 
R 202 
R 203 
R 204 
R 208 
R 209 
R 211 
R 212 
R 213 
R 214 
R 216 
R 217 
R 218 
R 219 
R 221 
R 222 
R 223 
R 224 
R 226 
R 227 



5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

4822 

5322 

5322 

5322 

5322 

5322 

5322 

4822 

5322 

5322 

5322 

5322 

4822 

5322 

4822 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 



101 44014 
103 54027 
101 44014 
101 44015 
101 40041 
101 40041 
101 64027 
101 24099 
101 34016 
101 24108 
101 24091 
101 24055 
101 34018 
101 24062 
116 64048 
116 55218 
116 64052 
116 55067 
116 64046 
116 55239 
116 64045 
116 64047 
116 64047 
116 64048 
116 55153 
116 64049 
116 55066 
116 64051 
116 64051 
111 30376 
111 30324 
116 50729 
116 54012 
116 54519 
116 54208 
116 54774 
116 54038 
110 42214 
100 10143 
116 54208 
100 10141 
116 54689 
no 42227 
116 50672 
110 63047 
100 10141 
116 50592 
116 50592 
116 54466 
116 54466 
116 54571 
116 50417 
116 50414 
116 50586 
116 50675 
116 50568 
116 54012 
116 54012 
116 54012 
116 54012 
116 50481 
116 50556 
116 50481 
116 50556 
116 50481 
116 50556 
116 50481 
116 50556 



lOOK 

5K 

lOOK 

SDK 

4,7K 

4,7K 

lOK 

lOK 

47K 

500 

47K 

25K 

4,7K 

2,211 

56 

920K 

39 

88, 9K 



8,08K 

15 

15 

lOOM 
100 
4,22K 
6,81K 
402 
210K 
590K 
221K 
lOM 
IK 
210K 
lOK 
82, 5K 
33M 
51, IK 
5,6 
lOK 
442 
442 
90,9 
90,9 
1,96K 
162 
2,87K 
1,54K 
2.26K 
4,99 
6,S1K 
6,81K 
6,81K 
6,81K 
22, 6K 
4,42K 
22, 6K 
4,42K 
22, 6K 
4,42K 
22,.6K 
4,42K 



TYPE REMARKS 

CARBON PCTM LIN + SWITCH 

2W MULTITURN W-W POTENTIOMETER 

CARBON POTM LIN + SWITCH 

CARBON POTM LIN + SWITCH 

0.25W CARBON POTM LIN + SWITCH 

0.25W CARBON POTM LIN + SWITCH 

O.IW CARBON POTM LIN + SWITCH 

O.IW CARBON POTM LIN 

O.IW CARBON POTM LOG 

0.5W CARBON POTM LIN 

O.IW CARBON POTM LIN 

CARBON POTM LIH 

O.IW CARBON POTM LOG 

O.IW CARBON POTM LIN 

0.125W METAL OXIDE 

MR30 METAL FILM 

D.125U METAL OXIDE 

MR24C METAL FILM 

0.125W METAL OXIDE 

MR25 METAL FILM 

0.125W METAL OXIDE 

0.125W METAL OXIDE 

0.125W METAL OXIDE 

D.125W METAL OXIDE 

SPEC METAL FILM 

0.125U METAL OXIDE 

MR24C METAL FILM 

0.125U METAL OXIDE 

0.125W METAL OXIDE 

0,125U CARBON 

CR16 CARBON 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR30 METAL FILM 

MR25 METAL FILM 

VR37 CARBON 

0.75W TRIMMING POTM 

MR25 METAL FILM 

0.75W TRIMMING POTM 

MR25 METAL FILM 

VR37 CARBON 

MR25 METAL FILM 

CR25 CARBON 

0.75W TRIMMING POTM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 
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ITEM ORDERING NUMBER OHM TOL (%) TYPE REMARKS 



R 228 5322 116 50481 22, 6K 1 MR25 METAL FILM 

R 229 5322 116 50556 4,42K 1 MR25 METAL FILM 

R 231 5322 116 54012 6,81K 1 MR25 METAL FILM 

R 232 5322 116 54619 lOK 1 MR25 METAL FILM 

R 233 5322 116 50664 2,05K 1 MR25 METAL FILM 

R 234 5322 116 50664 2.05K 1 MR25 METAL FILM 

R 236 5322 116 50664 2,05K 1 MR25 METAL FILM 

R 257 5322 116 50664 2,05K 1 MR25 METAL FILM 

R 238 5322 116 50664 2.05K 1 MR25 METAL FILM 

R 239 5322 116 50664 2,05K 1 MR25 METAL FILM 

R 241 5322 116 50556 4,42K 1 MR25 METAL FILM 

R 242 5322 116 54012 6,81K 1 MR25 METAL FILM 

R 376 5322 116 54012 6,«1K . 1 MR25 METAL FILM 

R 377 5322 116 54595 5,11K 1 MR25 METAL FILM 

R 378 5322 116 50558 18, 7K 1 MR25 METAL FILM 

R 379 5322 101 14048 47K 20 0,5W TRIMMING POTM 

R 381 5322 116 50527 33,2 1 MR25 METAL FILM 

R 382 4822 111 30067 33 5 CR16 CARBON 

R 383 5322 116 54557 1,21K 1 MR25 METAL FILM 

R 387 5322 116 50452 10 I MR25 METAL FILM 

R 388 5322 116 54519 402 I MR25 METAL FILM 

R 389 5322 116 54469 100 I MR25 METAL FILM 

R 390 5322 116 54541 825 1 WR25 METAL FILM 

R 391 5322 116 50568 4.99 I MR25 METAL FILM 

R 392 5322 116 50527 53,2 I MR25 METAL FILM 

R 393 4822 111 30324 IDO 5 CR16 CARBON 

R 394 5322 116 54439 35,7 I MR25 METAL FILM 

R 396 5322 116 54548 976 1 MR25 METAL FILM 

R 397 5322 116 54439 55,7 1 MR25 METAL FILM 

R 398 4822 111 30324 100 5 CR16 CARBON 

R 401 5322 116 50524 3, OIK 1 MR25 METAL FILM 

R 402 5322 116 54508 301 1 KR25 METAL FILM 

R 403 4822 111 30067 33 5 CR16 CARBON 

R 404 5322 116 50524 3, OIK 1 MR25 METAL FILM 

R 405 5322 116 54464 86,6 I MR25 METAL FILM 

R 406 4822 111 30347 10 5 CR16 CARBON 

R 407 5322 116 50492 46,4 1 MR25 METAL FILM 

R 408 5322 116 50568 4,99 1 MR25 METAL FILM 

R 409 5322 116 50492 46,4 1 MR25 METAL FILM 

R 41D 5322 116 34036 47 5 0.5U NTC 

R 411 4822 111 30347 10 5 CR16 CARBON 

R 412 4822 111 30067 35 5 CR16 CARBON 

R 413 5322 116 50515 1,78K 1 MR25 METAL FILM 

R 414 5322 116 54005 3,32K 1 MR25 METAL FILM 

R 416 5322 116 50452 10 1 MR25 METAL FILM 

R 417 5322 116 50571 715 1 MR25 METAL FILM 

R 418 4822 111 30245 47 5 CR16 CARBON 

R 419 4822 111 30347 10 5 CR16 CARBON 

R 420 5322 116 54464 86,6 1 MR25 METAL FILM 

R 421 4822 111 30067 33 5 CR16 CARBON 

R 422 5322 116 54492 178 1 MR25 METAL FILM 

R 423 4822 111 30067 33 5 CR16 CARBON 

R 424 5322 116 54576 2,37K 1 MR25 METAL FILM 

R 426 5322 116 54587 3,65K 1 MR25 METAL FILM 

R 427 5322 116 50527 33,2 1 NR25 METAL FILM 

R 428 4822 111 30067 33 5 CR16 CARBON 

R 429 5322 116 54492 178 1 MR25 METAL FILM 

R 431 4822 111 30347 10 5 CR16 CARBON 

R 432 5322 116 50571 715 1 MR25 METAL FILM 

R 433 4822 111 30245 47 5 CR16 CARBON 

R 434 5322 116 50452 10 1 MR25 METAL FILM 

R 436 4822 111 3C067 33 5 CR16 CARBON 

R 437 5322 116 54613 8,66K 1 MR25 METAL FILM 

R 438 5322 116 54005 3,32K 1 MR25 METAL FILM 

R 439 4822 111 30067 33 5 CR16 CARBON 

R 440 5322 116 54581 Z,94K I MR25 METAL FILM 

R 441 5322 116 50926 40,2 1 MR25 METAL FILM 

R 442 5322 100 10112 IK 20 0,5W TRIMMING POTM 

R 443 5322 116 54515 348 1 MR25 METAL FILM 

R 444 5322 116 50926 40,2 1 MR25 METAL FILM 
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ITEM 

R 4^5 
R ^46 
R -147 
R 44S 
R 461 
R 463 
R 464 
R 465 
R 466 
R 467 
R 468 
R 469 
R 471 
R 472 
R 473 
R 474 
R 476 
R 477 
R 478 
R 479 
R 481 
R 482 
R 483 
R 484 
R 486 
R 487 
R 488 
R 500 
R 501 
R 502 
R 503 
R 504 
R 505 
R 506 
R 507 
R 511 
R 512 
R 513 
R 514 
R 516 
R 517 
R 520 
R 521 
R 522 
R 523 
R 524 
R 525 
R 526 
R 527 
R 528 
R 529 
R 531 
R 532 
R 553 
R 534 
R 536 
R 537 
R 538 
R 539 
R 541 
R 542 
R 543 
R 544 
R 546 
R 547 
R 548 
R 549 
R 551 
R 552 
R 553 



ORDERING NUMBER 



5322 

4822 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

4822 

4822 

4822 

4822 

4822 

4822 

4822 

4822 

4822 

5322 

5322 

4822 

5322 

4822 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

4822 

5322 

5322 

5522 

5322 

5322 

5322 

5522 

5322 

5322 

5322 

5322 

4822 

5522 

4822 



116 54595 
111 30067 
116 50442 

100 10113 
116 54005 
116 54576 
116 54005 
116 54012 
116 54585 
111 30067 
111 30067 
111 30067 
111 30067 
111 30067 
111 30067 
111 30067 
111 30067 
in 30067 
116 54469 
116 50621 
111 30067 
116 54469 
in 30067 
116 54613 
116 50524 
116 50527 
116 54469 
116 54469 
116 54525 
116 54549 
116 50452 
116 50511 
116 54469 
116 54549 
116 54525 
116 54258 
116 50568 
116 54258 
116 50568 
116 54258 
116 54258 
116 54469 
116 54525 
116 54549 
116 50452 
116 50511 
116 54469 
116 54549 
116 54525, 
116 50524 
116 54621 

101 14048 
116 50527 
116 54643 
111 44156 
111 30067 
116 55273 
116 50555 
116 50568 
116 55275 
116 54519 
116 50593 
116 50452 
111 44156 
116 54541 
101 14069 
116 54595 
111 50245 
116 50452 
111 30067 



sniK 

33 

48, 7K 
lOK 
3,32K 
2,37K 
3,32K 
6,81K 
3.48K 
33 
33 



100 

33 

8,66K 
3, OIK 
33,2 
100 
100 
5U 
IK 
10 



IK 
511 
9,55 
4,99 
9,53 
4,99 
9,53 
9,55 
100 
511 
IK 



10 



IK 
511 
3, OIK 
10, 2K 
47K 
33,2 
20, 5K 
510 
33 
196 
1,27K 
4,99 
196 
402 
16, 2K 
10 
510 
825 
22K 
5,11K 



MR25 

CR16 

MR25 

0,5UI 

MR25 

MR25 

MR25 

MR25 

MR25 

CR16 

CR16 

CR16 

CR16 

CR16 

CR16 

CR16 

CR16 

CR16 

MR25 

MR25 

CR16 

MR25 

CR16 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR2S 

MR2S 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

0,5M 

MR25 

MR25 

CR16 

CR16 

HR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

CR16 

MR25 

0.5U 

MR25 

CR16 

MR25 

CR16 



REMARKS 

METAL FILM 
CARBON 
METAL FILM 
TRIMMING POTM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
CARBON 
CARBON 
CARBON 
CARBON 
CARBON 
CARBON 
CARBON 
CARBON 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
{4ETAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
TRIMMING POTM 
METAL FILM 
METAL FILM 
CARBON 
CARBON 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
TRIMMING POTM 
METAL FILM 
CARBON 
METAL FILM 
CARBON 
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ITEM ORDERING NUMBER OHM TOL (%) TYPE REMARKS 

R 554 5322 116 50506 154 1 MR25 METAL FILM 

R 556 5322 116 50568 4,99 1 MR25 METAL FILM 

R 557 5322 116 50511 48,7 1 MR25 METAL FILM 

R 558 5322 116 54561 1,33K 1 MR25 METAL FILM 

R 559 5322 116 50569 95,3 1 MR25 METAL FILM 

R 560 4822 111 30324 100 5 CR16 CARBON 

R 561 5322 116 50506 154 1 MR25 METAL FILM 

R 562 5322 116 50511 48,7 1 MR25 METAL FILM 

R 563 5322 116 54561 1,33K 1 MR25 METAL FILM 

R 564 4822 111 30067 33 5 CR16 CARBON 

R 566 5322 116 50452 10 1 MR25 METAL FILM 

R 567 4822 111 30067 33 5 CR16 CARBON 

R 568 4822 111 30245 47 5 CR16 CARBON 

R 569 5322 116 50568 4,99 1 MR25 METAL FILM 

R 571 5322 116 54005 3,32K 1 MR25 METAL FILM 

R 572 5322 116 54258 9,53 1 MR25 METAL FILM 

R 573 5322 116 50568 4,99 1 MR25 METAL FILM 

R 574 5322 116 54258 9,53 1 MR25 METAL FILM 

R 576 5322 115 50568 4.99 1 MR25 METAL FILM 

R 577 5322 116 54258 9,53 1 MR25 METAL FILM 

R 578 5322 116 54258 9,53 1 MR25 METAL FILM 

R 579 5322 116 50568 4,99 1 MR25 METAL FILM 

R 581 5322 116 50568 4,99 1 MR25 METAL FILM 

R 601 5322 116 50926 40,2 1 MR25 METAL FILM 

R 602 5322 116 54506 287 1 MR25 METAL FILM 

R 603 4822 111 30067 33 5 CR16 CARBON 

R 604 5322 116 54492 178 1 MR25 METAL FILM 

R 606 5322 116 55273 196 1 MR25 METAL FILM 

R 607 5322 U6 54519 402 1 MR25 METAL FILM 

R 608 4822 111 30067 33 5 CR16 CARBON 

R 609 5322 116 54492 178 1 MR25 METAL FILM 

R 610 5322 116 50524 3, OIK 1 MR25 METAL FILM 

R 611 5322 116 50926 40,2 1 MR25 METAL FILM 

R 612 5322 116 54506 287 1 MR25 METAL FILM 

R 613 5322 116 50506 154 1 MR25 METAL FILM 

R 614 4822 111 30067 33 5 CR16 CARBON 

R 615 5322 116 50524 3, OIK 1 MR25 METAL FILM 

R 616 5322 116 54444 53,6 1 MR25 METAL FILM 

R 617 4822 111 30067 53 5 CR16 CARBON 

R 618 5322 116 54444 53,6 1 MR25 METAL FILM 

R 619 5322 101 14009 220 20 0,5W TRIMMING POTM 

R 621 5322 100 10114 4,7K 20 0.5W TRIMMING POTM 

R 622 5322 100 10113 lOK 20 0,5W TRIMMING POTM 

R 623 5322 116 54613 8,66K 1 MR25 METAL FILM 

R 624 5322 116 54619 lOK 1 MR25 METAL FILM 

R 627 4822 111 30245 47 5 CR16 CARBON 

R 628 4822 111 30067 55 5 CR16 CARBON 

R 629 5322 116 54608 7,5K 1 MR25 METAL FILM 

R 630 4822 111 30067 55 5 CR16 CARBON 

R 631 5322 116 50556 4.42K 1 MR25 METAL FILM 

R 632 4822 111 30245 47 5 CR16 CARBON 

R 633 4822 111 30067 33 5 CR16 CARBON 

R 654 4822 111 30067 33 5 CR16 CARBON 

R 636 4822 111 30067 33 5 CR16 CARBON 

R 657 5322 116 50457 215 I MR25 METAL FILM 

R 638 5322 116 50669 205 1 MR25 METAL FILM 

R 639 5322 116 54451 61,9 1 MR25 METAL FILM 

R 641 5322 101 14047 470 20 C,5W TRIMMING POTM 

R 642 5322 116 50457 215 1 MR25 METAL FILM 

R 644 5322 116 50669 205 1 MR25 METAL FILM 

R 646 5322 116 54451 61,9 I WR25 METAL FILM 

R 647 4822 111 30067 33 5 CR16 CARBON 

R 648 4822 111 30245 47 5 CR16 CARBON 

R 649 5322 116 50515 1,78K 1 MRZ5 METAL FILM 

R 650 5322 116 55277 9.09K 1 MR25 METAL FILM 

R 651 5322 116 54585 3,48K 1 MR25 METAL FILM 

R 652 5322 116 50474 42, 2K 1 MR25 METAL FILM 

R 653 5322 116 5041? 162 1 MR25 METAL FILM 

R 654 5322 116 54011 5,62K 1 MR25 METAL FILM 

R 655 5322 116 50904 30,1 1 MR25 METAL FILM 
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ORDERING NUMBER 



R 6sa 
R 659 
R 660 
R 661 
R 662 
R 663 
R 66«i 
R 665 
R 666 
R 667 
R 668 
R 669 
R 671 
R 672 
R 681 
R 682 
R 683 
R 684 
R 700 
R 701 
R 702 
R 703 
R 704 
R 705 
R 706 
R 707 
R 708 
R 709 
R 711 
R 712 
R 713 
R 714 
R 716 
R 717 
R 718 
R 719 
R 720 
R 721 
R 722 
R 723 
R 724 
R 725 
R 726 
R 727 
R 728 
R 729 
R 731 
R 732 
R 753 
R 734 
R 735 
R 736 
R 737 
R 738 
R 739 
R 740 
R 741 
R 742 
R 743 
R 751 
R 752 
R 753 
R 754 
R 756 
R 757 
R 761 
R 762 
R 763 



5322 

5322 

5322 

4822 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

4822 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

53.22 

5322 

5322 

5322 

5'322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 



116 54557 
116 50579 
116 54516 
111 30067 
116 54516 
116 50509 
116 50579 
116 54012 
116 54557 
116 55277 
116 54011 
111 30245 
116 50515 
116 54585 
116 50474 
116 50417 
116 50568 
116 50568 
116 50568 
101 20408 
116 50527 
116 54743 
116 54038 
116 54595 
116 54263 
101 14051 
116 50452 
116 50452 
116 54005 
116 50452 
116 54676 
116 50527 
116 54585 
116 54549 
116 50527 
116 54587 
116 50515 
116 54469 
116 54525 
116 50664 
116 54536 
116 50452 
116 50527 
116 50954 
116 50527 
116 50571 
116 50636 
116 50452 
116 54525 
116 50664 
116 54536 
116 50452 
116 50635 
116 50527 
116 50527 
116 50571 
116 50636 
116 50954 
116 50452 
116 50452 
116 50452 
116 54469 
116 50452 
116 54554 
116 54469 
116 50452 
116 54554 
116 54469 
116 50452 
116 54554 



33 

365 

4,87K 

3.16K 

6>81K 

1.21K 

9,09K 

5,62K 

47 

1,78K 
3.48K 
42, 2K 
162 
4,99 
4,99 
4,99 
lOOK 
33,2 
301K 
221K 
5, UK 
681K 
220 
10 
10 



56, 2K 

33,2 

3,48K 

IK 

33,2 

3.65K 

1.78K 

100 

511 

2,05K 

750 

10 

33.2 

38.3 

35.2 
715 

2,74K 

10 

511 

2.05K 

750 

10 

1,47K 

33.2 

33.2 
715 

2,74K 

38.3 
10 
10 



MR25 

MR25 

MR25 

CR16 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

CR16 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

O.IW 

MR25 

MR25 

MR25 

MR25 

MR30 

0.5W 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 



REMARKS 

METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON POTM LIN 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
TRIMMING POTM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
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ITEM 


ORDERING NUMBER 


OHM 


TDL (X) 


TYPE 


REMARKS 


R 


764 


5322 


116 


54469 


100 


1 


MR25 


METAL FILM 


R 


766 


5322 


116 


50452 


10 


1 


MR25 


METAL FILM 


R 


767 


5322 


116 


54554 


1,1K 


1 


MR25 


METAL FILM 


R 


771 


5322 


116 


54469 


100 


1 


MR25 


METAL FILM 


R 


772 


5322 


116 


50452 


10 


1 


MR25 


METAL FILM 


R 


773 


5322 


116 


54554 


I.IK 


1 


MR25 


METAL FILM 


R 


774 


5322 


116 


54469 


100 


1 


MR25 


METAL FILM 


R 


776 


5322 


116 


50452 


10 


1 


MR25 


METAL FILM 


R 


777 


5322 


116 


54554 


1,1K 


1 


MR25 


METAL FILM 


R 


781 


5322 


116 


54469 


100 


1 


MR25 


METAL FILM 


R 


782 


5322 


116 


50452 


10 


1 


MR25 


METAL FILM 


R 


783 


5322 


116 


54554 


1,1K 


1 


MR25 


METAL FILM 


R 


784 


5322 


116 


54469 


100 


1 


MR25 


METAL FILM 


R 


786 


5322 


116 


50452 


10 


1 


MR25 


METAL FILM 


R 


787 


5322 


116 


54554 


I.IK 


1 


MR25 


METAL FILM 


R 


791 


5322 


116 


54469 


100 


1 


MR25 


METAL FILM 


R 


792 


5322 


116 


50452 


10 


1 


MR25 


METAL FILM 


R 


793 


5322 


116 


54554 


I.IK 


1 


MR25 


METAL FILM 


R 


794 


5322 


116 


54469 


100 


1 


MR25 


METAL FILM 


R 


796 


5322 


116 


50452 


10 


1 


MR25 


METAL FILM 


R 


797 


5322 


116 


54554 


I.IK 


1 


MR25 


METAL FILM 


R 


801 


4822 


111 


30324 


100 


5 


CR16 


CARBON 


R 


802 


5322 


111 


30396 


22 


5 


CR16 


CARBON 


R 


803 


5322 


116 


54012 


6.81K 


1 


MR25 


METAL FILM 


R 


804 


4822 


111 


30263 


3.3K 


5 


CR16 


CARBON 


R 


806 


5322 


116 


50586 


1.54K 


1 


MR25 


METAl FILM 


R 


807 


5322 


116 


50895 


18.7 


1 


MR25 


METAL FILM 


R 


808 


5322 


116 


50895 


18.7 


1 


MR25 


METAL FILM 


R 


809 


5322 


in 


30396 


22 


5 


CR16 


CARBON 


R 


811 


5322 


116 


54012 


6.81K 


1 


MR25 


METAl FILM 


R 


812 


5322 


116 


54525 


511 


1 


MR25 


METAL FILM 


R 


813 


5322 


111 


30396 


22 


5 


CR16 


CARBON 


R 


814 


5322 


116 


54592 


4.02K 


1 


MR25 


METAL FILM 


R 


816 


5322 


in 


30396 


22 


5 


CR16 


CARBON 


R 


817 


5322 


116 


50415 


1.15K 


1 


MR25 


METAL FILM 


R 


818 


5322 


116 


50415 


1.15K 


1 


MR25 


METAL FILM 


R 


819 


5322 


in 


30396 


22 


5 


CR16 


CARBON 


R 


821 


4822 


no 


63054 


10 


5 


CR25 


CARBON 


R 


822 


5322 


116 


54683 


68. IK 


1 


MR25 


METAL FILM 


R 


823 


5322 


116 


50636 


2.74K 


1 


MR25 


METAL FILM 


R 


824 


5322 


116 


54683 


68. IK 


1 


MR25 


METAL FILM 


R 


826 


5322 


116 


54552 


1.05K 


1 


MR25 


METAL FILM 


R 


827 


5322 


116 


50635 


1.47K 


1 


MR25 


METAL FILM 


R 


828 


5322 


116 


50635 


1.47K 


1 


MR25 


METAL FILM 


R 


829 


5322 


116 


54552 


1.05K 


1 


MR25 


METAL FILM 


R 


831 


5322 


in 


30396 


22 


5 


CR16 


CARBON 


R 


832 


5322 


in 


30396 


22 


5 


CR16 


CARBON 


R 


833 


5322 


116 


50527 


33.2 


1 


MR25 


METAL FILM 


R 


834 


5322 


116 


50506 


154 


1 


MR25 


METAL FILM 


R 


836 


5322 


116 


54508 


301 


1 


MR25 


METAL FILM 


R 


837 


5322 


116 


54552 


1.05K 


1 


MR25 


METAL FILM 


R 


838 


5322 


111 


30396 


22 


5 


CR16 


CARBON 


R 


839 


5322 


116 


54552 


1.05K 


1 


MR25 


METAL FILM 


R 


840 


4822 


111 


30067 


33 


5 


CR16 


CARBON 


R 


841 


5322 


116 


54576 


2,57K 


1 


MR25 


METAL FILM 


R 


842 


5322 


116 


54519 


402 


1 


MR25 


METAL FILM 


R 


843 


4822 


110 


63054 


ID 


5 


CR25 


CARBON 


R 


844 


4822 


no 


63054 


10 


5 


CR25 


CARBON 


R 


851 


4822 


no 


63036 


2.2 


5 


CR25 


CARBON 


R 


852 


4822 


no 


63036 


2,2 


5 


CR25 


CARBON 


R 


853 


4822 


no 


63036 


2.2 


5 


CR25 


CARBON 


R 


854 


4822 


no 


63036 


2.2 


5 


CR25 


CARBON 


R 


856 


5322 


116 


54564 


1.5K 


1 


MR25 


METAL FILM 


R 


857 


5322 


ill 


44156 


510 


5 


CR16 


CARBON 


R 


858 


5322 


116 


54549 


IK 


1 


MR25 


METAL FILM 


R 


859 


5322 


116 


54619 


lOK 


1 


MR25 


METAL FILM 


R 


861 


5322 


116 


54629 


14K 


1 


MR25 


METAL FILM 


R 


862 


5322 


in 


34094 


620 


5 


CR16 


CARBON 


R 


863 


4822 


111 


30303 


8.2K 


5 


CR16 


CARBON 


R 


864 


4822 


in 


30119 


3K 


5 


CR16 


CARBON 
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ITEM 


ORDERING NUMBER 


OHM 


TOL C%) 


TYPE 


REMARKS 


R 867 


5322 116 50561 


590 


1 


MR25 


METAL FILM 


R 868 


5322 116 54011 


5,62K 


1 


Ml??*; 


METAL FILM 


R 869 


5322 116 54585 


3,48K 


1 


MR25 


METAL FILM 


R 871 


5322 111 44153 


15 


5 


CR16 


CARBON 


R 872 


5322 116 54474 


110 


1 


MR25 


METAL FILM 


R 873 


5322 101 14069 


22K 


20 


0.5W 


TRIMMING POTM 


R 874 


5322 116 54643 


20, 5K 


1 


MR25 


METAL FILM 


R 876 


5322 116 54619 


lOK 


1 


MR25 


METAL FILM 


R 877 


5322 116 54597 


5.36K 


1 


MR25 


METAL FILM 


R 878 


5322 116 50415 


1,15K 


1 


MR25 


METAL FILM 


R 879 


5322 116 54481 


130 


1 


MR25 


METAL FILM 


R 880 


5322 116 54585 


3.48K 


1 


MR25 


METAL FILM 


R 881 


5322 116 55273 


196 


1 


MR25 


METAL FILM 


R 882 


5322 116 54696 


IQOK 


1 


MR25 


METAL FILM 


R 883 


5322 116 54632 


14, 7K 


1 


MR25 


METAL FILM 


R 884 


5322 116 54632 


14, 7K 


1 


MR25 


METAL FILM 


R 885 


5322 116 50583 


5.9K 


1 


MR25 


METAL FILM 


R 886 


5322 116 50481 


22, 6K 


1 


MR25 


METAL FILM 


R 887 


5322 116 50459 


422 


1 


MR25 


METAL FILM 


R 883 


5322 116 54005 


3,32K 


1 


MR25 


METAL FILM 


R 889 


5322 116 54012 


6,81K 


1 


MR25 


METAL FILM 


R 890 


5322 116 50527 


33,2 


1 


MR25 


METAL FILM 


R 891 


5322 116 5«675 


2,26K 


1 


MR25 


METAL FILM 


R 892 


5322 116 54619 


lOK 


1 


MR25 


METAL FILM 


R 893 


4822 111 30067 


33 


5 


CR16 


CARBON 


R 894 


5322 116 50509 


4,87K 


1 


MR25 


METAL FILM 


R 895 


5322 116 50586 


1.54K 


1 


MR25 


METAL FILM 


R 896 


5322 116 50636 


2,74K 


1 


MR25 


METAL FILM 


R 897 


5322 116 54519 


402 


1 


MR25 


METAL FILM 


R 893 


5322 116 54534 


681 


1 


MR25 


METAL FILM 


R 899 


5322 116 50452 


10 


1 


MR25 


METAL FILM 


R 900 


4822 111 30067 


53 


5 


CR16 


CARBON 


R 901 


5322 116 54549 


IK 


1 


MR25 


METAL FILM 


R 902 


4822 111 50067 


55 


5 


CR16 


CARBON 


R 903 


5322 116 50527 


33,2 


1 


MR25 


METAL FILM 


R 904 


5522 116 50636 


2,74K 


1 


MR25 


METAL FILM 


R 905 


5322 116 54587 


3,65K 


1 


MR25 


METAL FILM 


R 906 


5322 111 30396 


22 


5 


CR16 


CARBON 


R 907 


5322 116 50556 


4.42K 


1 


MR25 


METAL FILM 


R 908 


4822 111 30067 


33 


5 


CR16 


CARBON 


R 909 


5322 116 55236 


898 


0,5 


MR25 


METAL FILM 


R 910 


5322 116 54549 


IK 


1 


MR25 


METAL FILM 


R 911 


5322 116 50579 


3,16K 


1 


MR25 


METAL FILM 


R 912 


5322 116 50556 


4.42K 


1 


MR25 


METAL FILM 


R 913 


5322 116 50664 


2,05K 


1 


MR25 


METAL FILM 


R 914 


5322 100 10114 


4,7K 


20 


0.5M 


TRIMMING POTM 


R 915 


5322 116 54624 


11. 5K 


1 


MR25 


METAL FILM 


R 916 


5322 116 50481 


22, 6K 


1 


MR25 


METAL FILM 


R 917 


5322 116 54549 


IK 


1 


MR25 


METAL FILM 


R 918 


5322 116 54549 


IK 


1 


MR25 


METAL FILM 


R 919 


5322 116 50559 


27, 4K 


1 


MR25 


METAL FILM 


R 920 


5322 116 54466 


90,9 


1 


MR25 


METAL FILM 


R 921 


5322 116 50559 


27, 4K 


1 


MR25 


METAL FILM 


R 922 


5322 116 50556 


4,42K 


1 


MR25 


METAL FILM 


R 923 


5322 116 50556 


4,42K 


1 


MR25 


METAL FILM 


R 925 


5322 116 54619 


lOK 


1 


MR25 


METAL FILM 


R 926 


5322 116 54011 


5,62K 


1 


MR25 


METAL FILM 


R 927 


5322 116 54011 


5,62K 


1 


MR25 


METAL FILM 


R 928 


5322 111 30396 


22 


5 


CR16 


CARBON 


R 929 


5322 116 55276 


13, 3K 


1 


MR25 


METAL FILM 


R 931 


4822 111 30352 


82 


5 


CR16 


CARBON 


R 932 


4822 111 30245 


47 


5 


CR16 


CARBON 


R 933 


5322 111 30396 


22 


5 


CR16 


CARBON 


R 934 


5322 111 30279 


33K 


5 


CR16 


CARBON 


R 936 


5322 116 54565 


1,62K 


1 


MR25 


METAL FILM 


R 937 


5322 111 44156 


510 


5 


CR16 


CARBON 


R 939 


5322 111 44156 


510 


5 


CR16 


CARBON 


R 941 


4822 111 3032? 


220 


5 


CR16 


CARBON 


R 942 


5322 116 54632 


14, 7K 


1 


MR25 


METAL FILM 


R 944 


5322 116 50664 


2,05K 


1 


MR25 


METAL FILM 
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ORDERING NUMBER 



R 946 
R 947 
R 948 
R 949 
R 961 
R 962 
R 963 
R 964 
R 966 
R 967 
R 96S 
R 969 
R 971 
R 976 
R 977 
R 978 
R 979 
R 981 
R 982 
R 983 
R 984 
R 986 
R 987 
R 1001 
R 1002 
R 1003 
R 1004 
R 1006 
R 1007 
R 1003 
R 1009 
R 1011 
R 1012 
R 1013 
R 1014 
R 1016 
R 1017 
R 1018 
R 1019 
R 1021 
R 1022 
R 1023 
R 1024 
R 1026 
R 1027 
R 1023 
R 1029 
R 1031 
R 1032 
R 1033 
R 1034 
R 1036 
R 1037 
R 1038 
R 1039 
R 1040 
R 1041 
R 1042 
R 1043 
R 1044 
R 1051 
R 1052 
R 1053 
R 1054 
R 1056 
R 1057 
R 1058 
R 1059 
R 1061 
R 1062 



5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

4822 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

4822 

5322 

5322 

4822 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

4822 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5522 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

4822 

4822 

4522 

4822 

4822 

4822 

5322 

5322 

5322 

5322 

5322 

5322 



116 54608 
116 50508 
116 54617 
116 54576 
116 54408 
116 54762 
116 55234 
116 55232 
116 55235 
116 51283 
116 55236 
116 54722 
116 55237 
116 54549 
116 50729 
116 50451 
101 14069 
116 54005 
116 54549 
116 50484 
116 50664 
116 50451 
101 14069 
in 30324 
111 30596 
116 54012 
111 30263 
116 50586 
116 50895 
116 50895 
111 30396 
116 54012 
116 54525 
111 30396 
116 54592 
111 30396 
116 50415 
116 50415 
in 30396 
no 63054 
116 54683 
116 50636 
116 54683 
116 54552 
116 50635 
116 50635 
116 54552 
111 30396 
111 30396 
116 50527 
116 50506 
116 54508 
116 54552 
111 30396 
116 54552 
111 30396 
116 54576 
116 54519 
no 63054 

110 63054 
no 63036 
no 63036 
no 63063 
no 63036 
116 54576 
116 54525 
116 54474 

111 44153 
116 54532 
116 50729 



7,5K 
487 
9,53K 
2,37K 
909K 
365K 
35, 2K 
17, 2K 
8,16K 
2,71K 
898 
182K 
89, 8K 
IK 
4.22K 
21, 5K 
22K 
3,3ZK 
IK 
4.64K 
2.05K 
21, 5K 
22K 
100 
22 

6,81K 

3,3K 

l,54K 

18,7 

18,7 

22 



22 

4 ,02K 
22 

1,15K 

1,15K 

22 

10 

68, IK 
2,74K 
68, IK 
1,05K 
1,47K 
1,47K 
1,05K 
22 
22 
33,2 
154 
301 
l,05K 
22 

1,05K 

22 

2,37K 

402 



2,2 

2,37K 

511 

no 



MR25 

MR25 

MR25 

MR25 

MR30 

MR30 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

0.5U 

MR25 

MR25 

MR25 

MR25 

MR25 

0.5U 

CR16 

CR16 

MR25 

CR16 

MR25 

MR25 

MR25 

CR16 

MR25 

MR25 

CR16 

MR25 

CR16 

MR25 

MR25 

CR16 

CR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

CR16 

CR16 

MR25 

MR25 

MR25 

MR25 

CR16 

MR25 

CR16 

MR25 

MR25 

CR25 

CR25 

CR25 

CR25 

CR25 

CR25 

MR25 

MR25 

MR25 

CR16 

MR25 

MR25 



TRIMMING POTM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
TRIMMING POTM 
CARBON 
CARBON 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
CARBON 
CARBON 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
CARBON 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
CARBON 
CARBON 
CARBON 
CARBON 
CARBON 
CARBON 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
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ORDERING NUMBER 



R 1063 
R 1064 
R 1065 
R 1066 
R 1067 
R 106S 
R 1069 
R 1070 
R 1071 
R 1072 
R 1073 
R 1075 
R 1076 
R 1077 
R 1078 
R 1079 
R 1081 
R 1082 
R 1083 
R 1084 
R 1086 
R 1087 
R 1088 
R 1089 
R 1091 
R 1092 
R 1093 
R 1094 
R 1096 
R 1097 
R 1098 
R 1099 
R llOl 
R 1102 
R 1105 
R 1104 
R 1106 
R 1107 
R 1108 
R 1109 
R nil 
R 1112 
R 1113 
R 1114 
R 1115 
R 1116 
R 1117 
R 1118 
R 1119 
R 1121 
R 1122 
R 1123 
R 1124 
R 1126 
R 1127 
R 1128 
R 1129 
R 1163 
R 1164 
R 1166 
R 1167 
R 1168 
R 1169 
R 1171 
R 1201 
R 1202 
R 1203 
R 1204 
R 1206 
R 1207 



5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

4822 

5322 

5322 

4822 

5322 

4822 

5322 

5322 

4822 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

4822 

4822 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5522 

4822 

4822 

5322 

5322 

5322 

5322 

5322 

5322 

4822 

5322 

5322 

5322 

5322 

5322 

5322 

4822 

5322 

5322 



116 54011 
101 14069 
116 50636 
116 54629 
116 54597 
116 54597 
116 50415 
116 54516 
116 54648 
116 54519 
116 54545 
111 30396 
116 54597 
116 54005 
116 54603 
116 50767 
111 30067 
116 54608 
11$ 54635 
111 30067 
116 55236 
111 30067 
116 50579 
116 50527 
111 30067 
116 54587 
116 50556 
116 54595 
116 50479 
101 14069 
116 54549 
111 30278 
111 30552 
111 30245 
111 30396 
111 30596 
111 30279 
116 54565 
116 54576 
116 50514 
116 54595 
116 50586 
116 54576 
116 54557 
100 10113 
116 54469 
116 54561 
116 54576 
116 54617 
116 54561 
116 50524 
116 54561 
111 30067 
111 30067 
116 54617 
116 50583 
116 54592 
116 55234 
116 55232 
116 55235 
116 51283 
116 55236 
116 54722 
116 55237 
116 54558 
116 50479 
116 50484 
111 30067 
116 54619 
116 50579 



5>62K 
22K 
2,74K 
14K 
5,36K 
5>36K 
1,15K 
365 
24, 9K 
402 
909 
22 

5.36K 

3,32K 

6,49K 

2,15K 



33 

898 

33 

3,16K 

33,2 

33 

3,65K 
4,42K 
5,11K 
15, 4K 
22K 



IK 



47 
22 
22 
33K 
1,62K 
2,37K 
64, 9K 
5,11K 
1,54K 
2,37K 
1,21K 
lOK 
100 
1,33K 
2,37K 
9,53K 
1,33K 
3, OIK 
1,33K 
33 
33 

9,53K 
5,9K 
4,02K 
35, 2K 
17, 2K 
8,16K 
2,71K 
898 
182K 
89, 8K 
8,25K 
15, 4K 
4,64K 
33 



1 

20 

1 



MR25 

0.5U 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

CR16 

MR25 

MR25 

MR25 

MR25 

CR16 

MR25 

MR25 

CR16 

MR25 

CR16 

MR25 

MR25 

CR16 

MR25 

MR25 

MR25 

MR25 

D.5U 

MR25 

CR16 

CR16 

CR16 

CR16 

CR16 

CR16 

HR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

0,5W 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

CR16 

CR16 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

CR16 

MR25 

MR25 



REMARKS 

METAL FILM 
TRIMMING POTM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
TRIMMING POTM 
METAL FILM 
CARBON 
CARBON 
CARBON 
CARBON 
CARBON 
CARBON 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
TRIMMING POTM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
CARBON 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
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ORDERING NUMBER 



R 1208 
R 1209 
R 1211 
R 1212 
R 1213 
R 1214 
R 1216 
R 1217 
R 1218 
R 1219 
R 1221 
R 1222 
R 1223 
R 1224 
R 1225 
R 1226 
R 1227 
R 1228 
R 1229 
R 1231 
R 1232 
R 1233 
R 1234 
R 1235 
R 1236 
R 1237 
R 1238 
R 1239 
R 1241 
R 1242 
R 1243 
R 1244 
R 1246 
R 1247 
R 1248 
R 1249 
R 1251 
R 1252 
R 1253 
R 1254 
R 1256 
R 1257 
R 1258 
R 1301 
R 1302 
R 1303 
R 1304 
R 1306 
R 1307 
R 1308 
R 1309 
R 1311 
R 1312 
R 1333 
R 1314 
R 1316 
R 1317 
R 1318 
R 1319 
R 1321 
R 1322 
R 1323 
R 1324 
R 1325 
R 1326 
R 1327 
R 1328 
R 1329 
R 1330 
R 1331 



5322 

5322 

5322 

5322 

5322 

5322 

5322 

4822 

4822 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

4322 

5322 

5322 

5322 

5322 

5322 

4822 

5322 

4822 

5322 

5322 

5322 

4822 

5322 

5322 

5322 

4822 

5322 

5322 

5322 

5322 

4822 

5322 

4822 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5522 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5322 

5522 

5322 



116 54619 
101 14008 
116 50621 
116 54524 
116 50621 
116 50511 
116 50457 
111 30333 
111 30333 
116 54619 
116 50511 
116 50579 
100 10113 
116 50579 
116 50728 
116 55277 
116 54545 
116 54545 
111 30067 
116 50583 
116 54012 
116 50555 
116 54716 
116 50673 
111 30067 
116 54661 
111 30067 
116 54549 
116 54337 
116 54661 
111 30067 
116 55277 
116 54592 
116 54587 
111 30067 
II6 54661 
116 54661 
116 54549 
116 54188 
111 30067 
116 54716 
111 30067 
116 50555 
116 54534 
116 50586 
116 54532 
116 50492 
116 54571 
116 50572 
116 50767 
116 54549 
116 50635 
116 50492 
116 50492 
116 54592 
116 54469 
116 54619 
116 50492 
116 50524 
116 50452 
116 54694 
116 54624 
116 50581 
116 55276 
116 50524 
100 10113 
116 50536 
116 54619 
116 50568 
116 50442 



lOK 

2,2K 

536 

499 

536 

48,7 

215 

IM 

IM 

lOK 

48,7 

3,16K 

lOK 

3,16K 

1,87K 

9,09K 

909 

909 

33 

5,9K 

6,81K 

1,27K 

162K 

147K 

33 

34, 8K 
33 
IK 



9.0 9K 
4,02K 
3,65K 



IM 

33 

162K 

33 

1,27K 
681 
1,54K 
649 
46,4 
1,96K 
12, IK 
2,15K 
IK 

I, 47K 
46,4 
46,4 
4,02K 

100 
lOK 
46,4 
3, OIK 
10 

90, 9K 

II, 5K 
2,49K 
13, 3K 
3, OIK 

lOK 
464 
lOK 
4,99 
48, 7K 



MR25 

0.5W 

MR25 

MR25 

MR25 

MR25 

MR25 

CR16 

CR16 

MR25 

MR25 

MR25 

0,5U 

MR25 

MR25 

MR25 

MR25 

MR25 

CR16 

MR25 

NR25 

MR25 

MR25 

riPv30 

CR16 

MR25 

CR16 

MR25 

MR30 

MR25 

CR16 

f1R25 

MR25 

MR25 

CR16 

MR25 

MR25 

MR25 

MR30 

CR16 

MR25 

CR16 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

0,5U 

MR25 

MR25 

MR25 

MR25 



REMARKS 

METAL FILM 
TRIMMING POTM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
CARBON 
METAL FILM 
METAL FILM 
METAL FILM 
TRIMMING POTM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
TRIMMING POTM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
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ITEM 

R 1332 
R 1333 
R 1334 
R 1336 
R 1337 
R 1338 
R 1339 
R 1340 
R 1341 
R 1342 
R 1343 
R 1344 
R 1346 
R 1347 
R 1348 
R 1349 
R 1350 
R 1351 
R 1352 
R 1353 
R 1354 
R 1356 
R 1357 
R 1361 
R 1362 
R 1363 
R 1364 
R 1366 
R 1367 
R 1368 
R 1369 
R 1371 
R 1372 
R 1401 
R 1402 
R 1403 
R 1404 
R 1406 
R 1407 
R 1408 
R 1409 
n 1416 
R 1800 
R 1801 
R 1802 
R 1803 
R 1804 
R 1805 
R 1806 
R 1807 
R 1808 
R 1811 
R 1814 
R 1815 
R 1516 
R 1818 
R 1819 
R 1820 
R 1821 
R 1822 
R 1823 
R 1824 
R 1826 
R 1827 
R 1825 
R 1829 
R 1830 
R 1831 
R 1832 
R 1833 
R 1834 



ORDERING NUMBER 

5322 116 50442 
4822 110 63187 
4822 110 63187 
5322 116 54525 
4822 110 63161 
4822 110 42189 
4822 110 42196 
5322 116 54071 
4822 no 4220? 
5322 116 54689 
5322 116 54721 
5322 101 14071 
5322 101 14094 
5322 116 54704 
5322 116 54743 
5322 116 54696 
5322 116 54696 
5322 116 54619 
5322 116 54502 
5322 116 54502 
5322 116 54516 
5322 116 50583 
5322 116 54549 
5322 116 54469 
5322 100 10114 
5322 116 50635 
5322 116 50608 
5322 116 54556 
5322 116 55D08 
5322 116 54659 
5322 116 54502 
5322 116 50608 
5322 116 54469 
5322 116 54665 
5522 116 50442 
5322 116 54683 
5322 116 50474 
5322 116 54549 
5322 116 54696 
5322 116 54632 
5322 116 50672 
5322 111 5034S 
4822 110 63041 
5322 113 60064 
5322 116 54643 
5322 116 54696 
5322 116 54696 
5322 116 54469 
4822 110 63198 
5322 116 50442 
5322 116 54696 
4822 no 63041 
5322 116 50766 
5322 116 50557 
5322 116 54005 
5322 116 50417 
5322 no 50035 
5322 116 34028 
5322 116 55149 
5322 116 54549 
5522 116 50452 
5322 116 50751 
5322 116 54549 
5322 116 54564 
5322 116 50656 
5322 116 50767 
5322 116 54619 
5322 116 54549 
5322 116 54558 
5322 116 50515 
5522 100 10112 



IM 
IM 
511 
lOOK 
1,2M 
2,2M 
10,5 
5,6M 
82, 5K 
178K 
lOOK 
IM 
121K 
301K 
lOOK 
lOOK 
lOK 
261 
261 
365 
5,9K 
IK 
100 
4,7K 
1,47K 
6.19K 
750 
499 
19, IK 
261 
6,19K 
100 
40, 2K 
48, 7K 
68, IK 
42, 2K 
IK 
lOOK 
14, 7K 
51, IK 
8.2M 
3,3 
2,7 
20, 5K 
lOOK 
lOOK 
100 
2,7M 
48, 7K 
lOOK 
3,3 
147 
46, 4K 
3,32K 
162 



1,5K 

2,74K 

2,15K 

lOK 



TYPE 

MR25 

CR25 

CR25 

MR25 

CR25 

VR37 

VR37 

MR25 

VR37 

MR25 

MR25 

0.5W 

0,5W 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

0.5W 

MR25 

MR25 

MR25 

MR24E 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

1W 

CR25 

2U 

MR25 

MR25 

MR25 

MR25 

CR25 

MR25 

MR25 

CR25 

MR25 

MR25 

MR25 

MR25 

CR37 

0.5W 

MR30 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

MR25 

0,5W 



REMARKS 

METAL FILM 
CARBON 
CARBON 
METAL FILM 
CARBON 
CARBON 
CARBON 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
TRIMMING POTM 
TRIMMING POTM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
TRIMMING POTM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
CARBON 
WIRE-WOUND 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
CARBON 
NTC 

METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
METAL FILM 
TRIMMING POTM 
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ITEM 



ORDERING NUMBER OHM 



TOL (55J TYPE REMARKS 



R 1835 
R 1836 
R 1837 
R 1838 
R 1839 
R 1840 
R 1841 
R 1842 
R 1843 
R 1844 
R 1845 
R 1846 
R 1847 
R 1848 
R 1849 
R 1351 
R 2376 
R 2377 
R 2378 
R 2379 
R 2381 
R 2382 
R 2383 
R 2387 
R 2388 
R 2389 
R 2390 
R 2391 
R 2392 
R 2393 
R 2394 
R 2396 
R 2397 
R 2398 
R 2401 
R 2402 
R 2403 
R 2404 
R 2405 
R 2406 
R 2407 
R 2408 
R 2409 
R 2410 
R 2411 
R 2412 
R 2413 
R 2414 
R 2416 
R 2417 
R 2418 
R 2419 
R 2420 
R 2421 
R 2422 
R 2425 
R 2424 
R 2426 
R 2427 
R 2428 
R 2429 
R 2431 
R 2432 
R 2453 
R 2434 
R 2436 
R 2437 
R 2438 
R 2439 
R 2440 



5322 116 
5322 116 
4822 110 
5322 116 
5322 116 
4822 no 
5322 m 
5322 116 
5322 116 
5322 116 
5322 116 
5322 116 
5322 116 
5322 116 
5322 116 
5322 116 
5322 116 
5322 116 
5522 116 
5322 101 
5322 116 
4822 111 
5322 116 
5322 116 
5322 116 
5322 116 
5322 116 
5322 116 
5322 116 
4822 111 
5322 116 
5322 116 
5322 116 
4822 111 
5322 116 
5322 116 
4822 111 
5322 116 
5322 116 
4822 111 
5322 116 
5322 116 
5322 116 
5322 116 
4822 111 
4822 111 
5322 116 
5322 116 
5322 116 
5322 116 
4822 111 
4822 111 
5322 116 
4822 111 
5522 116 
4822 111 
5322 116 
5322 116 
5322 116 
4822 111 
5322 116 
4522 111 
5322 116 
4822 111 
5322 116 
4822 111 
5322 116 
5322 116 
4822 111 
5522 116 



54192 

54558 

63178 

54629 

54592 

23156 

14144 

54655 

54643 

54643 

54525 

54696 

54469 

54469 

54619 

54648 

54012 

54595 

50558 

14048 

50527 

30067 

54557 

50452 

54519 

54469 

54541 

50568 

50527 

30324 

54439 

54548 

54439 

30324 

50524 

54508 

30067 

50524 

54464 

30347 

50492 

50568 

50492 

34036 

30347 

30067 

50515 

54005 

50452 

50571 

30245 

30347 

54464 

30067 

54492 

30067 

54576 

54587 

50527 

30067 

54492 

30347 

50571 

30245 

50452 

30067 

54613 

54005 

30067 

54581 



5,11 
8,25K 
470K 
14K 
4,02K 
68K 
470K 
30, IK 
20, 5K 
20, 5K 
511 
lOOK 
100 
IDO 
lOK 
24, 9K 
6,81K 
5,11K 
18, 7K 
47K 
33.2 
35 

1.21K 
10 
402 
100 
825 
4.99 
33.2 
100 
35.7 
976 
35.7 
100 
3, OIK 
30. 
33 



46.4 

4,99 

46.4 



2.37K 

3.65K 

33,2 




MR25 METAL FILM 

MR25 METAL FILM 

CR25 CARBON 

MR25 METAL FILM 

MR25 METAL FILM 

CR68 CARBON 

0.5W TRIMMING POTM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

0.5W TRIMMING PDTM 

MR25 METAL FILM 

CR16 CARBON 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

CR16 CARBON 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

CR16 CARBON 

MR25 METAL FILM 

MR25 METAL FILM 

CR16 CARSON 

MR25 METAL FILM 

MR25 METAL FILM 

CR16 CARBON 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

0.5W NTC 

CR16 CARBON 

CR16 CARBON 

MPv25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

CR16 CARBON 

CR16 CARBON 

MR25 METAL FILM 

CR16 CARBON 

MR25 METAL FILM 

CR16 CARBON 

MR25 METAL FILM 

MR25 METAL FILM 

MR25 METAL FILM 

CR16 CARBON 

MR25 METAL FILM 

CR16 CARBON 

MR25 METAL FILM 

CR16 CARBON 

MR25 METAL FILM 

CR16 CARBON 

MR25 METAL FILM 

MR25 METAL FILM 

CR16 CARBON 

MR25 METAL FILM 
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ITEM ORDERING NUMBER OHM TOL (%) TYPE REMARKS 

R 2441 5322 116 50926 40,2 1 MR25 METAL FILM 

R 2442 5322 100 10112 IK 20 0,5W TRIMMING POTM 

R 2443 5322 116 54515 348 i MR25 METAL FILM 

R 2444 5322 116 50926 40,2 1 MR25 METAL FILM 

R 2445 5322 116 54595 5,11K 1 MR25 METAL FILM 

R 2446 4822 111 30067 33 5 CR16 CARBON 

R 2447 5322 116 50442 48, 7K 1 MR25 METAL FILM 

R 2448 5322 100 10113 lOK 20 0 , 5U TRIMMING POTM 

R 2461 5322 116 54005 3,32K 1 MR25 METAL FILM 

R 2463 5322 116 54576 2,37K 1 MR25 METAL FILM 

R 2464 5322 116 54005 3,32K 1 MR25 METAL FILM 

R 2465 5322 116 54012 6,81K ' 1 MR25 METAL FILM 

R 2466 5322 116 54585 3,48K 1 MR25 METAL FILM 

R 2467 4822 111 30067 33 5 CR16 CARBON 

R 2468 4822 111 30067 33 5 CR16 CARBON 

R 2469 4822 111 30067 33 5 CR16 CARBON 

R 2471 4822 111 3006? 33 5 CR16 CARBON 

R 2472 4822 111 30067 33 5 CR16 CARBON 

R 2473 4822 111 30067 33 5 CR16 CARBON 

R 2474 4822 111 30067 33 5 CR16 CARBON 

R 2476 4822 111 30067 33 5 CR16 CARBON 

R 2477 4822 111 30067 33 5 CR16 CARBON 

R 2478 5322 116 54469 100 I MR25 METAL FILM 

R 2479 5322 116 50621 536 I MR25 METAL FILM 

R 2481 4822 111 30C67 33 5 CR16 CARBON 

R 2482 5322 116 54469 100 I MR25 METAL FILM 

R 2483 4822 111 30067 33 5 CR16 CARBON 

R 2484 5322 116 54613 8.66K 1 MR25 METAL FILM 

R 2486 5322 116 50524 5, OIK 1 MR25 METAL FILM 

R 2487 5322 116 50527 33,2 1 MR25 METAL FILM 

R 2488 5322 116 54469 100 1 MR25 METAL FILM 

R 2576 5322 116 54012 6,81K 1 MR25 METAL FILM 

R 2577 5322 116 54595 5,11K 1 MR25 METAL FILM 

R 2578 5322 116 50558 18, 7K I MR25 METAL FILM 

R 2579 5322 101 14048 47K 20 0,5W TRIMMING POTM 

R 2581 5322 116 50527 33,2 1 MR25 METAL FILM 

R 2582 4822 111 30067 35 5 CR16 CARBON 

R 2583 5322 116 54557 1,21K 1 MR25 METAL FILM 

R 2587 5322 116 50452 10 1 MR25 METAL FILM 

R 2588 5322 116 54519 402 1 MR25 METAL FILM 

R 2589 5322 116 54469 100 1 MR25 METAL FILM 

R 2590 5322 116 54541 825 1 MR25 METAL FILM 

R 2591 5322 116 50568 4,99 1 MR25 METAL FILM 

R 2592 5322 116 50527 33,2 1 MR25 METAL FILM 

R 2593 4822 111 30324 100 5 CR16 CARBON 

R 2594 5322 116 54439 35,7 1 MR25 METAL FILM 

R 2596 5322 116 54548 976 1 MR25 METAL FILM 

R 2597 5322 116 54439 35,7 1 MR25 METAL FILM 

R 2598 4822 111 30324 100 5 CR16 CARBON 

R 2601 5522 116 50524 3, OIK 1 MR25 METAL FILM 

R 2602 5322 116 54508 301 1 MR25 METAL FILM 

R 2603 4822 111 30067 33 5 CR16 CARBON 

R 2604 '5322 116 50524 3, OIK 1 MR25 METAL FILM 

R 2605 5322 116 54464 86,6 1 MR25 METAL FILM 

R 2606 4822 111 50347 10 5 CR16 CARBON 

R 2607 5322 116 50492 46,4 I MR25 METAL FILM 

R 2608 5322 116 50568 4,99 1 MR25 METAL FILM 

R 2609 5322 116 50492 46,4 1 MR25 METAL FILM 

R 2610 5322 116 34036 47 5 0.5W NTC 

R 2611 4822 111 30347 10 5 CR16 CARBON 

R 2612 4822 111 30067 33 5 CR16 CARBON 

R 2613 5322 116 50515 1,78K 1 MR25 METAL FILM 

R 2614 5322 116 54005 3,32K 1 MR25 METAL FILM 

R 2616 5322 116 50452 10 1 MR25 METAL FILM 

R 2617 5322 116 50571 715 1 MR25 METAL FILM 

R 2618 4822 111 30245 47 5 CR16 CARBON 

R 2619 4822 111 30347 10 5 CR16 CARBON 

R 2620 5322 116 54464 86,6 1 MR25 METAL FILM 

R 2621 4822 111 30067 33 5 CR16 CARBON 

R 2622 5322 116 54492 178 I MR25 METAL FILM 
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ITEM ORDERING NUMBER OHM TOL (X) TYPE REMARKS 

R 2623 4822 111 3Q067 33 5 CR16 CARBON 

R 2624 5322 116 54576 2,37K 1 MR25 METAL FILM 

R 2626 5322 116 54587 3,65K I MR25 METAL FILM 

R 2627 5322 116 50527 33,2 1 MR25 METAL FILM 

R 2628 4822 111 30067 33 5 CR16 CARBON 

R 2629 5322 115 54492 178 1 MR25 METAL FILM 

R 2631 4822 111 30347 10 5 CR16 CARBON 

R 2632 5322 116 50571 715 I MR25 METAL FILM 

R 2633 4822 111 30245 47 5 CR16 CARBON 

R 2634 5322 116 50452 10 1 MR25 METAL FILM 

R 2636 4822 111 30067 33 5 CR16 CARBON 

R 2637 5322 116 54613 8.66K 1 MR25 METAL FILM 

R 2638 5322 116 54005 3,32K 1 MR25 METAL FILM 

R 2639 4822 111 30067 33 5 CR16 CARBON 

R 2640 5322 116 54581 2.94K I MR25 METAL FILM 

R 2641 5322 116 50926 40,2 1 MR25 METAL FILM 

R 2642 5322 100 10112 IK 20 0,5W TRIMMING POTM 

R 2643 5322 116 54515 348 1 MR25 METAL FILM 

R 2644 5322 116 50926 40,2 1 MR25 METAL FILM 

R 2645 5322 116 54595 5,11K 1 MR25 METAL FILM 

R 2646 4822 111 30067 33 5 CR16 CARBON 

R 2647 5322 116 50442 48, 7K 1 MR25 METAL FILM 

R 2648 5322 100 10113 lOK 20 0,5W TRIMMING POTM 

R 2661 5322 116 54005 3.32K 1 MR25 METAL FILM 

R 2663 5322 116 54576 2.37K 1 MR25 METAL FILM 

R 2664 5322 116 54005 3,32K 1 MR25 METAL FILM 

R 2665 5322 11$ 54012 6.81K I MR25 METAL FILM 

R 2666 5322 116 54555 3,48K I MR25 METAL FILM 

R 2667 4822 111 30067 35 5 CR16 CARBON 

R 2668 4822 111 30067 33 5 CR16 CARBON 

R 2669 4822 111 30067 33 5 CR16 CARBON 

R 2671 4822 111 30067 33 5 CR16 CARBON 

R 2672 4822 111 30067 33 5 CR16 CARBON 

R 2673 4822 111 30067 33 5 CR16 CARBON 

R 2674 4822 111. 30067 33 5 CR16 CARBON 

R 2676 4822 111 30067 35 5 CR16 CARBON 

R 2677 4822 111 30D67 33 5 CR16 CARBON 

R 2678 5322 116 54469 100 1 MR25 METAL FILM 

R 2679 5322 116 50621 536 1 MR25 METAL FILM 

R 2681 . 4822 111 30067 53 5 CR16 CARBON 

R 2682 5322 116 54469 100 1 MR25 METAL FILM 

R 2683 4822 111 30067 33 5 CR16 CARBON 

R 2684 5322 116 54613 8,66K 1 MR25 METAL FILM 

R 2686 5322 116 50524 3, OIK 1 MR25 METAL FILM 

R 2687 5322 116 50527 33,2 1 MR25 METAL FILM 

R 2688 5322 116 54469 100 1 MR25 METAL FILM 

R 2776 5322 116 54012 6,81K 1 MR25 METAL FILM 

R 2777 5322 116 54595 5,11K 1 MR25 METAL FILM 

R 2778 5322 116 50558 15, 7K 1 MR25 METAL FILM 

R 2779 5322 101 14048 47K 20 0,5W TRIMMING POTM 

R 2781 5322 116 50527 33,2 1 MR25 METAL FILM 

R 2782 4822 111 30067 33 5 CR16 CARBON 

R 2783 5322 116 54557 1,21K 1 MR25 METAL FILM 

R 2787 5322 116 50452 10 1 MR25 METAL FILM 

R 2788 5322 116 54519 402 1 MPv25 METAL FILM 

R 2789 5322 116 54469 100 1 MR25 METAL FILM 

R 2790 5322 116 54541 825 1 MR25 METAL FILM 

R 2791 5322 116 50568 4,99 1 . MR25 METAL FILM 

R 2792 5322 116 50527 35,2 1 MR25 METAL FILM 

R 2793 4822 111 30324 100 5 CR16 CARBON 

R 2794 5322 116 54439 35,7 1 MR25 METAL FILM 

R 2796 5322 116 54548 976 1 MR25 METAL FILM 

R 2797 5322 116 54439 55,7 1 MR25 METAL FILM 

R 2798 4822 111 30324 100 5 CR16 CARBON 

R 2801 5322 116 50524 3, OIK 1 MR25 METAL FILM 

R 2802 5522 116 54508 301 1 MR25 METAL FILM 

R 2803 4S22 111 30067 33 5 CR16 CARBON 

R 2804 5322 116 50524 3, OIK 1 MR25 METAL FILM 

R 2805 5322 116 54464 86,6 1 MR25 METAL FILM 

R 2806 4822 111 30347 10 5 CR16 CARBON 
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ITEM ORDERING NUMBER OHM 



TOL (X) TYPE REMARKS 



R 


2807 


5322 


116 


50492 


46,4 


1 


MR25 


METAL FILM 


R 


2805 


5322 


116 


50568 


4,99 


1 


MR25 


METAL FILM 


R 


2809 


5322 


116 


50492 


46,4 


1 


MR25 


METAL FILM 


R 


2810 


5322 


116 


34056 


47 


5 


0.5W 


NTC 


R 


2811 


4822 


111 


30347 


10 


5 


CR16 


CARBON 


R 


2812 


4822 


111 


30067 


33 


5 


CR16 


CARBON 


R 


2813 


5322 


116 


50515 


1,7SK 


1 


MR25 


METAL FILM 


R 


2814 


5322 


116 


54005 


3,32K 


1 


MR25 


METAL FILM 


R 


2816 


5322 


116 


50452 


10 


1 


MR25 


METAL FILM 


R 


2817 


5322 


116 


50571 


715 


1 


MR25 


METAL FILM 


R 


2818 


4822 


111 


30245 


47 


5 


CR16 


CARBON 


R 


2819 


4822 


111 


30347 


10 


5 


CR16 


CARBON 


R 


2820 


5322 


116 


54464 


86,6 


1 


MR25 


METAL FILM 


R 


2821 


4822 


ill 


30067 


33 


5 


CR16 


CARBON 


R 


2822 


5322 


116 


54492 


178 


1 


MR25 


METAL FILM 


R 


2823 


4822 


111 


30067 


33 


5 


CR16 


CARBON 


R 


2824 


5322 


116 


54576 


2.37K 


1 


MR25 


METAL FILM 


R 


2826 


5322 


116 


54587 


3,65K 


1 


MR25 


METAL FILM 


R 


2827 


5322 


116 


50527 


35,2 


1 


MR25 


METAL FILM 


R 


2828 


4822 


111 


30067 


33 


5 


CRU 


CARBON 


R 


2829 


5322 


116 


54492 


178 


1 


MR25 


METAL FILM 


R 


2831 


4822 


111 


30347 


10 


5 


CR16 


CARBON 


R 


2832 


5322 


116 


50571 


715 


1 


MR25 


METAL FILM 


R 


2833 


4822 


111 


30245 


47 


5 


CR16 


CARBON 


R 


2834 


5322 


116 


50452 


10 


1 


MR25 


METAL FILM 


R 


2836 


4822 


111 


30067 


33 


5 


CR16 


CARBON 


R 


2837 


5322 


116 


54613 


8,66K 


1 


MR25 


METAL FILM 


R 


2838 


5322 


116 


54005 


3,32K 


1 


f1R25 


METAL FILM 


R 


2839 


4822 


111 


30067 


33 


5 


CR16 


CARBON 


R 


2840 


5322 


116 


54581 


2,94K 


1 


MR2'5 


METAL FILM 


R 


2841 


5322 


116 


50926 


40,2 


1 


MR25 


METAL FILM 


R 


2842 


5322 


100 


10112 


IK 


20 


0,5U 


TRIMMING POTM 


R 


2843 


5322 


116 


54515 


348 


1 


MR25 


METAL FILM 


R 


2844 


5322 


116 


50926 


40,2 


1 


MR25 


METAL FILM 


R 


2845 


5322 


116 


54595 


5, UK 


1 


MR25 


METAL FILM 


R 


2846 


4822 


111 


30067 


33 


5 


CR16 


CARBON 


R 


2847 


5322 


116 


50442 


48. 7K 


1 


MR25 


METAL FILM 


R 


2848 


5322 


100 


10113 


lOK 


20 


0.5W 


TRIMMING POTM 


R 


2861 


5322 


116 


54005 


3.32K 


1 


MR25 


METAL FILM 


R 


2863 


5322 


116 


54576 


2.37K 


1 


MR25 


METAL FILM 


R 


2864 


5322 


116 


54005 


3,32K 


1 


MR25 


METAL FILM 


R 


2865 


5322 


116 


54012 


6,81K 


1 


MR25 


METAL FILM 


R 


2866 


5322 


116 


54585 


3,48K 


1 


MR25 


METAL FILM 


R 


2867 


4822 


111 


30067 


33 


5 


CR16 


CARBON 


R 


2868 


4822 


111 


30067 


33 


5 


CR16 


CARBON 


R 


2869 


4822 


111 


30067 


33 


5 


CR16 


CARBON 


R 


2871 


4822 


m 


30067 


33 


5 


CRU 


CARBON 


R 


2872 


4822 


111 


30067 


33 


5 


CR16 


CARBON 


R 


2873 


4822 


111 


30067 


33 


5 


CR16 


-CARBON 


R 


2874 


4822 


111 


30067 


33 


5 


CR16 


CARBON 


R 


2876 


4822 


111 


30067 


33 


5 


CR16 


CARBON 


R 


2877 


4822 


111 


30067 


33 


5 


CR16 


CARBON 


R 


2878 


5322 


116 


54469 


100 


1 


MR25 


METAL FILM 


R 


2879 


5322 


116 


50621 


536 


1 


MR25 


METAL FILM 


R 


2881 


4822 


111 


30067 


55 


5 


CR16 


CARBON 


R 


2882 


5322 


116 


54469 


100 


1 


MR25 


METAL FILM 


R 


2883 


4822 


111 


30067 


33 


5 


CR16 


CARBON 


R 


2884 


5322 


116 


54615 


8.66K 


1 


MR25 


METAL FILM 


R 


2886 


5322 


116 


50524 


3, OIK 


1 


MR25 


METAL FILM 


R 


28S7 


5322 


116 


50527 


33,2 


1 


MR25 


METAL FILM 


R 


2888 


5322 


116 


54469 


100 


1 


MR25 


METAL FILM 




Diodes 

ITEM 



ORDERING NUMBER 



TYPE/DESCRIPTION 



GRl 4822 130 31144 CQY24B-III PH 

GR2 5322 130 34595 CQY24A-I PH 

GRIOI 5322 130 34037 BAV45 

GR102 5322 130 30283 AAZ17 

GR401 4822 130 30613 BAW62 

GR501 4822 130 30613 BAW62 

GR502 4822 130 34278 BZX79-C6V8 

GR601 5322 130 30644 BA182 

GR602 5322 130 30644 BA182 

GR603 4822 130 30862 BZX79-C9V1 

GR604 4822 130 30861 BZX79-B7V5 PH 

6R606 4822 130 34382 BZX79-B8V2 

GR607 4822 130 34382 BZX79-B8V2 

GR608 4822 130 30861 BZX79-B7V5 PH 

GR609 4822 130 30862 BZX79-C9V1 

GR701 4822 130 30613 BAW62 

GR702 4822 130 30613 BAW62 

GR703 4822 130 30613 BAW62 

GR704 4822 130 30613 BAW62 

GR706 4822 130 30613 BAW62 

GR707 4822 130 30613 BAW62 

GR708 4822 130 30613 BAW62 

GR709 4822 130 30613 BAW62 

GR710 4822 130 30613 BAU62 

GR711 4822 130 30613 BAW62 

GR712 4822 130 30613 BAW62 

GR715 4822 130 34173 BZX79-B5V6 

GR751 4822 130 30613 BAU62 

GR752 4822 130 30615 BAU62 

GR753 4822 130 30613 BAU62 

GR754 4822 130 30613 BAW62 

GR756 4822 130 30613 BAU62 

GR757 4822 130 50613 BAU62 

GR761 4822 130 50615 BAU62 

GR762 4822 150 50615 BAU62 

GR763 4822 130 30613 BAU62 

GR764 4822 130 30613 BAU62 

GR766 4822 130 30615 BAM62 

6R767 4822 130 30615 BAW62 

GR771 4822 130 30613 BAW62 

GR772 4822 130 30613 BAW62 

GR773 4822 130 30613 BAW62 

6R774 4822 130 30613 BAW62 

GR776 4822 130 30613 BAW62 

GR777 4822 130 30613 BAU62 

GR781 4822 130 30613 BAW62 

GR782 4822 130 30613 BAW62 

GR783 4822 130 30613 BAW62 

GR784 4822 130 30613 BAW62 

GR786 4822 130 30613 BAW62 

GR787 4822 130 30613 BAW62 

GR791 4822 130 30613 BAU62 

GR792 4522 130 30613 BAW62 

GR793 4822 130 30613 BAW62 

GR794 4822 130 50613 BAW62 

GR796 4822 130 50613 BAW62 

GR797 4822 130 30613 BAW62 

GR801 4822 130 54048 BZX75-C2V8 

GR802 4822 130 50613 BAW62 

GRS03 4822 130 30613 BAW62 

GR804 4822 130 30613 BAW62 

GR806 4822 130 50613 BAW62 

GR807 4822 130 30229 AAZ15 

GR851 4822 130 30613 BAW62 

GR853 4822 130 30613 BAW62 

GR854 4822 130 30613 BAW62 

GR855 4822 130 30229 AAZ15 

GR856 4822 130 30613 BAW62 
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ITEM ORDERING NUMBER TYPE/DESCRIPTION 



GR857 4822 130 30613 BAU62 

GRS5S 4822 130 34174 BZX79-C4V7 

GRS61 4822 130 30615 BAU62 

GRS62 4822 130 30615 BAU62 

GRS63 4822 130 30613 BAU62 

GRIOOI 4822 130 34048 BZX75-C2V8 

GR1002 4822 130 30613 BAM62 

GR1003 4822 130 30613 BAW62 

GR1004 4822 130 30613 BAU62 

GR1006 4822 130 30613 BAU62 

GR1051 4822 130 30613 BAU62 

GR1052 4822 130 30613 BAW62 

GR1053 4822 130 30613 BAU62 

GR1054 4822 130 50613 BAU62 

GR1Q56 4822 130 30613 BAU62 

GR1057 4822 130 30613 BAW62 

GR1058 4822 130 30613 BAU62 

GR1059 4822 130 30613 BAM62 

GR1061 4822 130 30615 BAU62 

GR1062 4822 130 30615 BAU62 

GR1063 4822 150 30613 BAU62 

GR1064 4822 130 30615 BAU62 

GR1065 4822 130 30613 BAU62 

GR1066 4822 130 30613 BAU62 

GR1067 4822 130 30615 BAU62 

GR1201 4822 130 30613 BAM62 

GR1202 4822 130 30613 6AU62 

GR1203 4822 130 30613 BAM62 

GR1204 4822 130 30613 BAW62 

GR1207 4822 130 34175 BZX79-C5V6 

GR1208 4822 130 34384 B2X79-B62 

GR1209 4822 130 34583 B2X79-B47 

GR1211 4822 130 34384 B2X79-B62 

0R1212 4822 130 34173 BZX79-C5V6 

GR1301 4822 130 30613 BAU62 

GR1302 4822 130 30613 BAU62 

GR1303 5322 130 30392 BZY88-C3V3 

GR1304 4822 130 30613 BAU62 

GR1306 4822 130 50842 BAV21 

GR1307 4822 130 30842 BAV21 

GR1308 4822 130 30842 BAV21 

GR1309 4822 130 30842 BAV21 

GR1311 4822 130 30613 BAU62 

GR1312 4822 130 30613 BAU62 

GR1316 4822 130 34173 BZX79-C5V6 

GR1317 4822 130 34173 B2X79-CSV6 

GR14Q1 4822 136 30842 BAV21 

GR1402 4822 130 30842 BAV21 

GR14C3 5322 130 34594 BY409-A 

GR1416 5322 130 34594 BY409-A 

GR1417 5322 130 34594 BY409-A 

GR1418 5322 130 34594 BY409-A 

GH1419 5322 130 34594 BY409-A 

GR1421 5322 130 34594 BY409-A 

GR1801 4822 130 30521 BY179 PH 

GR1802 5322 130 54107 BZX61-C13 

GR1803 5322 130 34297 BZX79-C10 

GR1804 4S22 150 30817 BYX55-6C0 

GR1805 5322 130 34605 BAX12 

GR1806 5322 130 34034 BZX61-C75 

GR1807 5322 130 50565 BZX61-C47 

GR1808 4822 130 30613 BAU62 

6R1809 4822 150 30839 BY206 PH 

GRlSll 4822 130 30839 BY206 PH 

GR1812 4822 130 30839 BY2C6 PH 

GR1813 4822 130 30613 BAW62 

GR1815 4822 130 30613 BAW62 

GR1816 4822 130 34047 BZX75-C1V4 

GR1S17 4822 130 30613 BAW62 

GR1S18 4322 130 30613 BAW62 

GR1819 4822 150 30195 BYXIO PH 

GR1S20 4822 130 30613 BAW62 

GR1821 5322 130 34297 BZX79-C10 

GR1822 5322 130 34605 BAX12 

GR1823 4822 130 30839 BY206 PH 
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ITEM ORDERING NUMBER TYPE/DESCRIPTION 



GR1824 <1822 130 30839 BY206 PH 

GR1825 4822 130 20039 BRlOO-03 

GR1826 4822 130 30839 BY206 PH 

GR1827 4822 130 30839 BY206 PH 

GR182S 4822 130 30839 BY206 PH 

GR1829 4822 130 30839 BY206 PH 

GR1830 4822 130 30613 BAW62 

GR1831 5322 130 34605 BAX12 

GR1832 5322 130 34605 BAX12 

GR1S33 5322 130 34605 BAX12 

GR1834 5322 130 34605 BAX12 

GR1S35 4822 130 30765 BZX75-C3V6 

GR1836 5322 130 34605 BAX12 

GR1837 5322 130 34605 BAX12 

GR1838 5322 130 34605 BAX12 

GR1839 5322 130 34605 BAX12 

GR1841 5322 130 34605 BAX12 

GR1842 5322 130 34605 BAX12 

GR1S43 5322 130 34605 BAX12 

GR1844 5322 130 34605 BAX12 

GR2401 4822 130 30613 BAU62 

GR2601 4822 130 30613 BAU62 

GR2501 4822 130 30613 BAU62 
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Transistors 



ITEM ORDERIMG NUMBER TYPE/DESCRIPTION 

TSIQI 5322 130 4*1797 ON471 

TS1Q2 5322 130 44459 BFT25R 

TSIQ3 5322 130 44606 BFR92R 

TS20Z 5522 130 40417 BSX20 

TS2Q3 4822 130 40964 BC549 

TS204 4822 130 40964 BC549 

TS376 4822 130 44154 BF199 

TS377 4822 130 40964 BC549 

TS378 4822 130 41448 BF324 

TS379 4822 130 44154 BF199 

TS4Q1 4822 130 40964 BC549 

TS402 4822 130 41448 BF324 

TS4Q3 4822 130 41448 BF324 

TS4Q4 4822 130 40964 BC549 

TS4Q9 4822 130 40964 BC549 

TS411 4822 130 40964 BC549 

TS412 4822 130 40964 BC549 

TS413 4822 130 40964 BC549 

TS414 4822 130 40964 BC549 

TS416 4822 130 40964 BC549 

TS417 4822 130 40964 BC549 

TS501 4822 130 40963 BC559 

TS502 4822 130 40965 BC559 

TS503 4822 130 40963 BC559 

TS504 4822 130 40963 DC559 

TS506 4822 130 44154 BF199 

TS507 4822 130 40964 BC549 

TS508 4822 130 44154 BF199 

TS509 4822 130 41448 BF324 

TS511 4822 130 40664 BD137 

TS601 4822 130 41448 BF324 

TS602 4822 150 41448 BF524 

TS603 4822 130 40964 BC549 

TS604 5522 130 40142 FW5324 

TS606 5522 130 40673 FW5497 

TS607 5522 130 40673 FW5497 

7S608 5322 130 40142 FW5324 

T5611 4822 130 44257 BC547 

TS612 4822 130 44256 BC557 

TS7C1 4822 130 44246 BC549C 

TS702 4822 130 40965 BC559 

TS703 4822 130 40963 BC559 

TS704 4822 130 44154 BF199 

TS705 4822 130 40964 BC549 

TS706 4822 130 44154 BF199 

TS707 4822 130 44154 BF199 

TS708 4822 130 44154 BF199 

TS709 4822 150 40854 BC327 

T5751 4822 150 41448 BF324 

TS752 4822 130 41448 BF324 

TS761 4822 130 41448 BF324 

TS762 4822 130 41448 BF324 

TS771 4822 130 41448 BF324 

TS772 4822 150 41448 BF324 

TS781 4822 130 41448 BF324 

TS782 4822 130 41448 BF324 

TS791 4822 150 41448 BF324 

TS792 4822 130 41448 BF324 

TSSOl 4822 130 44246 BC549C 

T5802 4822 130 40493 BFY90 

TS803 4822 130 40964 BC549 

TS804 4822 150 40493 BFY90 

TS806 4822 150 40964 BC549 

TSS07 4822 130 40493 BFY90 

TS808 4822 150 40493 BFY90 

TS809 4522 150 40964 BC549 

TSSll 5322 130 44338 BFS17R 

TSS12 5322 130 40781 BFS17 

TS851 5322 130 44338 BFS17R 

TS852 5322 130 44743 BSR12 

TS853 4522 130 40963 BC559 

TSS54 4822 130 40964 BC549 

TSS56 5322 130 40781 BFS17 




152 



ITEM ORDERING NUMBER TYPE/DESCRIPTION 



TS857 5322 130 ^0781 BFSi? 

T555S 5322 150 BFS17R 

TSS59 ti822 130 4096'i BC5^9 

TS861 <*822 130 <t096«» BC5^9 

TS862 «t822 130 «i096^ BC5<19 

TS863 1822 130 ^0^493 BFY90 

TS864 4822 130 40963 BC559 



TS865 4822 130 40964 BC549 

TS866 4822 130 40963 BC559 

TS867 4822 130 40963 BC559 

TS868 5322 130 40417 B5X20 

T5869 4822 130 40964 BC549 

TS870 5322 130 40417 B5X20 

TS871 4822 130 40963 BC559 

TS872 4822 130 40964 BC549 

T5S73 4822 130 40964 BC549 

T5874 4822 130 44246 BC549C 

7S876 4822 130 44246 BC549C 

TS877 4522 130 40964 BC549 

TS878 4822 130 40964 BC549 

TS579 4822 130 40964 BC549 

7S881 4822 130 40964 BC549 

TS8S2 4822 130 40964 BC549 

TSSS3 4822 130 41448 8F524 

T5S84 4822 130 41448 BF324 

TS8S6 4822 130 40963 BC559 

TS887 4822 130 44246 BC549C 

TSS88 4822 130 44246 BC549C 

TSIOOI 4822 130 40964 BC549 

TS1002 4822 130 40493 BFY90 

TS1003 4822 130 40964 BC549 

TS1004 4822 130 40493 BFY90 

TS1006 4822 130 40964 BC549 

TS1007 4822 130 40493 BFY90 

TS1008 4822 130 40495 BFY90 

TS1009 4822 130 40964 BC549 

TSlOll 5322 130 40781 BFS17 

TS1012 5322 130 44338 BFS17R 

TS1051 5322 130 40781 BFS17 

TS1052 5522 130 40781 BFS17 

TS1053 5322 130 44338 BFS17R 

TS1054 4822 130 40963 BC559 

TS1056 5322 130 40781 BFS17 

TS1057 4822 130 40963 BC559 

TS1058 4822 130 40963 BC559 

TS1059 4822 150 40964 BC549 

TS1061 5322 130 40417 BSX20 

T51062 4822 130 40963 BC559 

TS1063 4822 130 40964 BC549 

TS1064 4822 150 40964 BC549 

TS1066 4822 130 40964 BC549 

TS1067 4822 130 40964 BC549 

TS1068 4822 150 40963 3C559 

TS1069 4822 130 40965 BC559 

TS1071 4822 130 40964 BC549 

TS1072 4822 130 40963 BC559 

TS1201 4822 130 40964 BC549 

TS1202 4822 130 40964 BC549 

TS1203 4822 130 40964 BC549 

T512C4 4822 130 40964 BC549 

TS1206 5322 130 44127 2N2894A 

TS1207 5322 130 44127 2N2894A 

TS1208 4522 130 40908 BF336 

TS1209 5322 130 44603 BFT45 

T51211 5322 130 44127 2N2894A 

TS1212 5322 130 40417 BSX20 

T51213 4822 130 40908 BF336 

TS1214 5322 130 44603 BFT45 

TS1301 4822 130 40964 BC549 

TS1302 5322 130 44127 2N2894A . 

TS1303 5322 130 40521 BSX21 

TS1304 5322 130 40321 BSX21 

TS1306 5322 130 40321 BSX21 

TS1307 5322 130 40373 BCY71 

TS1308 5322 130 40321 B5X21 

T51309 4822 130 40712 BD136 

TS1311 4822 130 40712 BD136 
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ITEM ORDERING NUMBER TYPE/DESCRIPTION 



TS1317 <iS22 ISO ^0712 BD136 

TSlIOl 5322 130 40373 BCY71 

TS1402 5322 130 447S8 BSW68 

TS1801 5322 130 44357 BD262 

T51802 4822 130 44246 BC549C 

TS1S07 5322 130 44707 GESELECTEERD 

TS180S 4822 130 44358 BC559B 

7S1809 5522 130 44019 BSX60 

TS1811 5322 130 40482 BRY39 

TS1812 4822 130 44246 BC549C 

TS1813 5322 130 44395 CNY43 

TS2376 4822 130 44154 BF199 

TS2377 4822 130 40964 BC549 

TS2378 4822 130 41448 BF324 

TS2379 4822 130 44154 BF199 

TS2401 4822 130 40964 BC549 

TS2402 4822 130 41448 BF324 

TS2403 4822 130 41448 BF324 

TS2404 4822 130 40964 BC549 

TS2409 4822 130 40964 BC549 

TS2411 4822 130 40964 BC549 

TS2412 4822 130 40964 BC549 

TS2413 4822 130 40964 BC549 

TS2414 4822 130 40964 BC549 

TS2416 4822 130 40964 BC549 

TS2417 4822 130 40964 BC549 

TS2576 4822 130 44154 BF199 

TS2577 4822 150 40964 BC549 

TS2578 4822 130 41448 BF324 

TS2579 4822 130 44154 BF199 

TS2601 4822. 150 40964 BC549 

TS2602 4822 130 41448 BF324 

TS2603 4822 130 41448 BF324 

TS2604 4822 150 40964 BC549 

TS2609 4822 130 40964 BC549 

TS26U 4822 150 40964 BC549 

TS2612 4822 130 40964 BC549 

TS2613 4822 130 40964 BC549 

TS2614 4822 130 40964 BC549 

TS2616 4822 130 40964 BC549 

TS2617 4822 130 40964 BC549 

TS2776 4822 130 44154 BF199 

TS2777 4822 130 40964 BC549 

TS2778 4822 130 41448 BF324 

TS2779 4822 130 44154 BF199 

TS2801 4822 130 40964 BC549 

TS2802 4822 130 41448 BF324 

TS2803 4822 130 41448 BF324 

TS2804 4822 130 40964 BC549 

TS2809 4822 130 40964 BC549 

TS2811 4822 150 40964 BC549 

TS2812 4822 150 40964 BC549 

TS2813 4822 130 40964 BC549 

TS2814 4822 130 40964 BC549 

7S2816 4822 130 40964 BC549 

7S2S17 4822 150 40964 BC549 
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Integrated circuits 



ITEM ORDERING NUMBER TYPE/DESCRIPTION 



ICIOI 

IC102 

IC201 

IC202 

IC203 

IC204 

IC206 

IC2Q7 

IC208 

IC209 

IC211 

IC212 

IC213 

IC214 

IC216 

1C217 

IC401 

IC402 

IC50I 

IC601 

:C602 

IC1501 

IC1801 

IC24Q1 

IC2402 

102601 

IC2602 

IC2801 

IC2802 



5322 209 85475 
5322 111 94032 
5322 209 84823 
5322 209 84823 
5322 209 85486 
5322 209 84823 
5322 209 84986 
5322 209 84823 
5322 209 85265 
5322 209 84986 
5322 209 84823 
5322 209 84823 
5322 209 85265 
5322 209 84986 
5322 209 84823 
5322 209 85312 
5322 209 84355 
5322 209 84355 
5322 209 84355 
5322 209 84355 
5322 209 84355 
5322 209 84452 
5322 209 84655 
5322 209 84355 
5322 209 84355 
5322 209 84355 
5322 209 84355 
5322 209 84355 
5322 209 84355 



LH208H 
TP CIRCUIT 
SH74LSOON-00 TI 
SN74LS00N-00 TI 
SN74LS04N-00 TI 
SN74LS00N-00 TI 
SN74LS74N-00 TI 
SN74LS00N-00 TI 
SN74LS03N-00 
SH74LS74N-00 TI 
SN74LS00N-00 TI 
SN74LS00N-00 TI 
SN74LS03N-00 
SN74LS74N-00 TI 
SN74LS0ON-OO TI 
SN74LS02N-00 TI 
00002 
00002 
OQ002 
00002 
00002 

Uft709CH SC 

UA723CL PH 

OQ002 
OQ002 
00002 
00002 
00002 
OQ002 




Miscellaneous 



ITEM 


ORDERING NUMBER 


TYPE/DESCRIPTION 




L 401 


5322 231 64154 


COIL 




L 601 


5322 466 14181 


DELAY LINE COIL 




1- 1301 


5322 150 14015 


ROTARY COIL 




L 1302 


5322 526 14031 


CHOKE BEAD 




U 1303 


5322 526 14031 


CHOKE BEAD 




L 1800 


5322 281 64154 


COIL 




L 1803 


5322 152 24027 






L 180^ 


5322 158 10052 


COIL 




L 1806 


5322 281 64154 


COIL 




L 1807 


5322 158 10052 


COIL 




L 1808 


5322 281 64154 


COIL 




L 1809 


5322 158 10052 


COIL 




L 1811 


5322 281 64154 


COIL 




L 1812 


5322 158 10052 


COIL 




L 1813 


5322 281 64154 


COIL 




L 1814 


5322 158 10052 


COIL 




L 1816 


5322 281 64154 


COIL 




L 1817 


5322 158 10052 


COIL 




L 1818 


5322 281 64154 


COU 




L 1819 


5322 158 10052 


COIL 




L 1821 


5322 281 64154 


COIL 




RElOl 


5322 280 24076 


RELAY COIL 




RE102 


5522 280 24076 


RELAY COIL 




RE103 


5322 280 24076 


RELAY COIL 




RE104 


5322 280 24076 


RELAY COIL 




REI06 


5322 280 24076 


RELAY COIL 




RE107 


5322 280 24076 


RELAY COIL 




REIOS 


5522 280 24076 


RELAY COIL 




RE109 


5322 280 24076 


RELAY COIL 




REllI 


5322 280 24076 


RELAY COIL 




RE112 


5322 280 24076 


RELAY COIL 




T 1401 


5322 148 84023 


TFE3016 




T 1801 


5322 146 14069 


TRAFO FXC 




T 1802 


5322 148 84026 


FXC £42 




RE101 


5322 280 24126 


GLASS TUBE RELAY CT. 




RE102 


5322 280 24126 


GLASS TUBE RELAY 


CT. 


RE103 


5322 280 24126 


GLASS TUBE RELAY 


CT. 


RE104 


5322 280 24126 


GLASS TUBE RELAY 


CT. 


RE106 


5322 280 24126 


GLASS TUBE RELAY 


CT. 


RE107 


5322 280 24126 


GLASS TUBE RELAY 


CT. 


RE1Q8 


5322 280 24126 


GLASS TUBE RELAY 


CT. 


RE109 


5322 280 24126 


GLASS TUBE RELAY 


CT. 


RElll 


5322 280 24126 


GLASS TUBE RELAY 


CT. 


RE112 


5322 280 24126 


GLASS TUBE RELAY 


CT. 


Various electrical parts 






ITEM 


ORDERING NUMBER 


TYPE/DESCRIPTION 




B1 


5322 131 24054 


D14-125GH/37 




B1 


5322 131 24049 


D14-125GM/08 (optional) 


B1301 


5322 131 90021 


NEON TUBE 




VLI 


4822 253 30024 


FUSE 1.6AT 




Fi 1801 


5322 121 44261 


MAINS FILTER 




LAI 


5322 134 44123 


IBVMOmA 




LA2 


5322 134 44123 


18V/40mA 
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Units 



ITEM ORDERING NUMBER TYPE/DESCRIPTIOH 



UNIT 2 
UNIT 3 
UNIT 4 
UNIT 5 
UNIT 6 
UNIT 8 
UNIT 11 
UNIT 12 
UNIT 13 
UNIT 
UNIT 15 
UNIG 16 
UNIT 19 
TS1804 
TS1807 



5322 105 44001 
5322 121 44283 
5322 320 44033 
5322 216 54116 
5322 216 54117 
5322 216 64258 
5322 216 54181 
5322 216 64261 
5322 216 54122 
5322 216 64263 
5322 218 64056 
5322 216 64262 
5322 216 64259 
5322 216 64257 
5322 130 44707 



ATTENUATOR 

MAINS FILTER - used in PM 3244/05 and following versions), 
DELAY LINE 

POWER SUPPLY 
2KV CONVERTER 
TIME BASE-X AMPL 
Z-AMPLIFIER 
INTERM. AMPLIFIER . 

FINAL Y AMPLIFIER . 

CHANNEL SEL. LOGIC . 

8KV EHT MULTIPLIER . 

TRIGGER SOURCE SEL . 

DELAY TIME CALIBRAT. 

SEL. TRANS. W. HEATSINK 
SEL. TRANS. W.BASERES. 




TO TRIO. SOURCE SEIECTOR 

Fig. 3.20. Circuit diagram -m^rmediate amplifier, channel B and C (unit 12) 
Note: The values of the items of channel A,B,C and D are equal. 






FROM 

LOGIC CIRCUIT 



Fig. 3.21. Intermediate amplifier p.c.b. (unit 12) 





Fig. 3.22. Modified circuit for A.C. composite triggering (unit 12) 




MAT 393 



Fig. 3.23. Modified circuit lay out forA.C. composite triggering 




CHOPPER BLANKINS 
PULSES (Z-AMPL.) 




TO INTERM 





SK11 B2 
SK11 B1 
SK11A1 
SK11 AS 



FROM INTERM. AMPL. 



COMP, from 
INTERM. AMPL. 



EXT. INPUT 
BU4 



TO FINAL HOR. AMPL. 
b-TS1071 UNITS 



TO TIME BASE RlOOl (UNIT 
TO TIME BASE R801 (UNIT 



Fig. 3.28. Components lay out , trigger source selector (unit 16) 





Fig. 3.29. Circuit diagram, trigger source elector (unit 16) 




177 







Fig. 3 . 30 . Time base X-ampiifier and calibration p.c.b. (unitSand 1. 



MTB 

TIME/OIV 

SWITCH 



TO BO1102 2 UN 

{R1131) — 

GAIN 



ALT. CONTROL 
PULSE TO 
CHANNEL SEL. LOGIC 
(UN1T14) 



TO ZONIT(UNITII) 















lints 



TO BU110? Z 



(R1131 ) 
GAIN 



TO VARIABLE 
HOLD-OFF 



SOURCE 



ALT. CONTROL 
PULSE TO 

CHANNEL SEL. LOGIC 
(UNITU) 



MAT410 



Fig. 3.30. Time base X-ampUfier and caiibration p.c.b. (unit 8 and 19) 



MTB 

TIME/OIV 

SWITCH 




Fig. 3.31. Circuit diagram, trigger amplifier, time base unit (unit 8) and delay-time calibration unit (unit 19} 




185 



(UNITS) 

FROM MAIN TIME BASE 
GR1067» 



T.B.xS ADJUST. 



+ 12V 




-12V 



-175V 




Fig. 3.32. Circuit diagram, X-ampUfier (unit 8) 





Fig. 3.33. Mains time base switch 



MAT 413 







TfME BASE CAPACITOR AND CURRENT SOURCE RESISTOR TO 
BE ACTIVE AS A FUNCTION OF THE 0TB KNOB POSITION 

MAT 414 



Fig. 3.34. Delayed time base switch 




190 







i»ni 

-iJ 



FOCUS 



FROM BUS0& 
>TIME BASE AND 
X AMPL- 
(UNIT8) 



TIME BASE 
•(SR1063) 
BLANKING 
PULSES 



FROM 
I TIME 
r BASE 
UNIT 

(UNITe) 



INTENS RATIO 
(R1103) 



CHOPPER SOPRESSION 

'from channel selection 

CIRCUIT 

R209(UN!TU) 



Ibuhos 



FROM^ 
BU601 ^ 
(UNIT6 ) 



r R12 — 

(R1356) 
*WIPER _ 
I R12 

I R12t- 



MAT416 



Fig. 3.35. Z-unit , illumination and calibration unit (unit 1 1) 




192 




Fig. 3.36. 



Circuit diagram Z-unit , iiiumination and caiibration unit (unit 11) 




192 








193 



194 



I 1 




Fig, 3.38. Circuit diagram EHT converter (unit 6 and 15} 




■fO POST-DEFLECTION 
E.H.T. GENERATOR 




MAT 347 



Fig. 3.39. EHT converter p.c.b. (unit 6) 



BR OUT 


FI1801 


IN ,,dr 2 BR 








/' dr 2 BL 


OUT 


IN 




BL 


• 


“n 


MAINS FILTER IUNIT3) 




L 






J 


2 






BR 


L=!’ 

-'STOCKO 33 







Fig. 3.37. Power supply p.c.b. (unit 5) 
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Fig. 3.40. 



Circuit diagram power supply (unit 3 and 5) 





MAT419 



Fig. 3.4 1. Cable lay out , rear view 


















199 



Connect a 6,3 V-300mA 
lamp(4822 134 40021) 
to the output of the 
c.r.t, heater print 




^ These interconnections are 
present on the power supply 
p.c. board 

DUMMY LOAD FOR 
POWER SUPPLY 



t 

out lets 
power 
supply 

MAT423 



Fig. 3.45. Dummy toad for power supply 



200 





200 



201 




Fig. 3.46. Adjustment 




Fig. 3.47. Adjustment points, bottom view 




INTENS FOCUS 




Fig. 3.48. Cable lay-out , bottom view 




Fig. 3.49. Wiring lay-out , front pane! 





D.C. VOLTAGES AND WAVEFORMS 



The d.c. voltage levels and waveforms at the relevant points in the circuitdiagrams are measured with the 
following control settings; 

— Set all push-buttons in their not-depressed position. 

— Depress push-button A of the vertical display mode switch (SK12); 

— Depress push-button AUTO of the m.t.b. trigger mode switches (SK9) . 

— Depress push-button MAIN TB of the horizontal display mode switch {SK8}. 

— Set the horizontal POSITION control (R4) at mid-range and TB MAGN to IX. 

— Set the trace in the middle of the screen witti the vertical POSITION Control (RIO). 

— Depress push-button A of the m.t.b. trigger source selector (SK21). 

— Set the m.t.b. TIME/DIV. switch (SK6) to 0,2 msec/div. and R6 to CAL. 

— Depress push-button AC of the signal input coupling switch (SK22). 

— Set the d.tb. TIME/DIV switch (SK4) to OFF and R5 to CAL. 

— Set the channel A AMPL/DIV switch to 1 V/D1V and potentiometer R7 to CAL. 

— Push the m.t.b. SLOPE switch (SK2) to +. 

— Push the d.t.b, SLOPE switch (SKI) to +. 

— Depress push-button A of the d.t.b. trigger source selector (SK10). 

— Depress push-button STARTS of the d.t.b. switch SK11. 

— Apply a square wave signal of 6 V pp, frequency 1 kHz to input sorbet A (BUS). 

— Adjust the m.t.b. LEVEL potentiometer R3 for a stable, triggered display. 

ATTENTION: 

— As the four channels A, 6, C and D are completely identical only the signals of channel A are measured, 

— The oscilloscope for measuring the wafevorms has the following control settings; 

- AC input signal coupling unless otherwise stated. 

— Triggered on the positive going slope of the input signal. 



AUXILIARY EQUIPMENT: 

Digital multimeter e.g. Philips PM 2617 or PM 2527 

Oscilloscope e.g. Philips PM 3262 with an attenuatorprobe 10 : 1 

Function generator e.g. Philips PM 6127 




MAT 443 



MAT 4 44 



20 mV/div 



UNIT 13 




0,2 m sec/div 0,5 V/div 



0,2 m sec/div 





UNIT 16 




20 mV/div 0,2 m sec/div 




— push-button TRIG. (D.T.B.) depressed 

- push-button STARTS (D.T.B.) depressed 1 ,8 V d.c. 



UNITS 



\l^ 




MAT455 

— HOLD OFF potentiometer counter- 
clockwise 



UNITS 



V 

2 V/div 1 m sec/div 




- X POSITiON control in its mid-range 



UNITS 







MAT 452 



UNITS 



¥ 




MAT456 

— D.T.B. TIME/DIV switch to OFF 



UNITS 




2 V/div 1 m sec/div 




— X POSITION control fully counter clocimise 



UNITS 




MAT4S3 



— push-button TRIG. (D.T.B.) depressed 

— D.T.B. LEVEL potentiometer in its mid-position 

— push-button STARTS (D.T.B.) depressed BVdjC. 



UNITS 




— M.T.B. TIME/DIV switch to 0,2 m sec/div 

— HOLD OFF potentiometer fully clockwise 
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UNITS 



V 

5 m V/div 1 m sec/div 
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■ 


■ 


■ 


■ 


■ 


■ 


■ 






■ 


■ 


■ 
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II 
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II 
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MAT4S7 



- D.T.B. TIME/DIV switch to 50)xs8c/div 

- push-button STARTS (D.T.B.) depressed 



UNITS 




— X POSITION control fully clockwise 



UNITS 




MAT455 

— D.T.B. TIME/DIV switch to 50/i sec/div 

— D.T.B. LEVEL potentiometer to its mid-position 



— push-button TR IG. (D.T.B.) depressed 
UNITS 



2 V/div 1 m sec/div 








CODING SYSTEM OF FAILURE REPORTING FOR QUALITY 
ASSESSMENTOFT&M INSTRUMENTS 
(cxel. poantiometnc recoidert) 

ouelity data. 

of a correctly filled-out PHILIPS SERVICE Job sheeL 



Country Day Month Year Typenumber /Verson Factory/Serial no> 




CODED FAILURE DESCRIPTION ® 







Sales and service all over the world 



13 Rue Med-EI-Matisour Benkara (Ex Rue 
Ferrando), £1 Biar, Alger; tel. 789336 
Argentina; Philips Argentina S. A., 

Cassila (3orreo 3479, Buenos Aires; 
tel. 70.7741 si 7749 
Australia; Philips Scientific & industrial 
Etjuipmeni Division, Centre Court, 

25 ■ 27 Paul Street, P.O. Box 119, 

Morth Ryde/NSW 31 13; tel. 838-8222 
Bangla Dash; Philips Bangla Desh Ltd. 

P.O. Box 62; Ramna, Dacca; Kl. 283333 
Belgia/Belgique; S.A. U.B.L.E., 

Phiiips Scientific and Industrial Equipment 

80 Rue desDeux Garas; 1070 Bruxelles; 

tal. 2 -523.00.00 

Bolivia; Industrias Bolivianas Philips SA. 

Cajon Postal 2964, La Pat; 
tel.; 50029/5S27Q/5E304 

Brasil: S.A, Philips Do Brasil; 

Avanlda 9 da Juiho 6239: Caixa Postal 8681; 

CEP 01407 -Sio PauldfS.P.I: 

tel. 2S2-6722/2a3'IS1l 

Burundi; Philips S A. R.L., Avenue de Gitea. 

B.P.900, Bujumbura; tel, 2032 

Caneda; Philips Test and Measuring Initrumerts Inc.; 

6 Leswyn Road, 

Toronto (Ontario) M6A-K2; 
tal. (4161 739-7168 

Chile; Philips Chlldns S.A.,Casllli 2337, 

BsntlaeodeChlliitel. 770038 

Colombia: industrias Philips de Columbia S.A , 

Cade 13 no. 51-03, Apartado Aerao 4282, 

Bogota; tel. 6IIB77/S00600 
CoRa Rise; Philips da Costa Rica Ltd., 

Apartado Postal 4325, San Josdiial. 210111 
Danmirk; Philips Elaktrpnik Syremsr A/S 
Aid. for Industrl 09 Porsknlng; Srrandlodsvej 4, 

P.O. Box 1919, 2300 Kdbanhavn S; 
tal. 01-57-2222; telex 3124S 
Oautschlend (Bundasrepubllk); Philips QmbH, 
Umarnahmansberelch Elaktrpnik fCit 
Wissanschafl und Industrie. 

Postfaeh 310 320; 36 Kassel-Betianhsuien, 
UlramstrassB 87; tel. 561-601 1 
Ecuador: Philips Ecuador S.A., Cssilia 343, 
□ultoital. 239080 

Egypt: Philips Industries, Resident Delegate Office, 
P.O. Box 1687, Cairo; tel, 78457.57739 
Eire: Philips Electricel llralandl Ltd., 

Newsiead, Clonskeagh, OuPiln 14; tel. 693355 
El Ssivador: Philips de El Salvador S.A,, 

Apartado Postal 865, San Salvador: 
tei. 217441/229066 
Espana: Philips Iberica S A.E., 

Dpto Aparattjs de Madida, Martinez VIMergas 2, 
Apartado 2065, Madrid 27; 
tel. 404-2200/3200/4200 
Service Centre: 

Dpto Tco. de Inslrumenlacidn, 

Calie de Aibasanz 75, Madrid 17; 



Greece: See Hellas 

Guatemala: Philips de Guatemala SA.. 

Apartado Postal 238. Ciudad de Guatemala. 

Hellas: Philips SA. HeSlenique, 

54 Aveitue ^ngrtiu, Artiens 403: 

P.O.Boxl63,tel.921S311 

Hong Kong: Philips Hong Kong Ltd., 

P O.B. 2108, St. Gewge's Buildii^, 21st floor,- 
Hong Kong oty; tel. 5-249246 

Bl^ •A''.'Dr.'^^eBeMrrtRSl. 

P.O.B.6S98.Wcirli, Boirdsay IB: 

1et,370071/391431 

Indonesia: P.T. Philips Develcgiment Cotporatron 
JalanLet Jen M.T. Kav.17. 

P.O.B. 2287. iekerta-Selaten; Nl. 583831/32 
Irast: PhHips Iran Lld..P.O.S. 1297.T«enn: 
tel. 372081/5 

Iraq: Philips Iraq W.L.L.. Munir AbbM Building. 

4ih II001: South Gate. P.O. box 5749. Baghdad: 
tel. 80409/98844 

■siaivd: Heimilisieaki SF. SaetOn 8. Reyk^avilt; 
111.24000 

isles Canarias: Philips IPdeica SAE., 

Tirana 132. Les Palmas: Casilla 39-41. 

Santa Ctut da Teirenle 

Italia: Philips S.p.A , SazioneS&l/TScM; 

Viole Ehrezia 2. 20052 Monza; tel. 36351, 
telex Ml 3S290 
Jepen: See Mii^on 

Kenya; Philips IKenya) Ltd.. P.0.6. 30554, . 

Niirobi: tel. 557999 

P.o"box 38C^Kwm'i'; lel. 428678 
Melavsie: Philips Malaya Sdn Bhd.. 

P.O. Box 2163, PetalingJaya. Kuala Lumpur; 

Setangor, W. htolaya; tel. 774411 
Mtxico: Philips Mexicans S.A. de C.V.. 

Dh. CieotiliCO IndusKial, Durango 167. 

Apartado Poslal 24-328 Mexico 7 (O.F.); 

IM 5251540 

Morocco: S.A.M.T.E.L., 2 Rue de Bapaume. 
CataWsnea; lel. 243050-243052 
Nedadand; Philips Nederland 8.V.. 

Honidgroep fPS. Boschdlik 528,Gebouw VB. 

Eindhoven, lel. 793333 

Ned. Antlllen: Philips Antiliana N.V., 

Ppslbus 523, Willemstad; &iraeaa; 
tel. 37575-35464 

New Zealand: Philips Electrical Industries of M.2, Ltd., 
Scientific and IndiiStdal Equipment Division; 
Wakefield Street 181-195, 

P.O.B. 2097.WelMngton Cl: tel. 859-859 
Nigeiis: Idrilips (Nigeria) Lid.. 6 Ijora Causeway. 

P.O.B. 1921. Lagos; tel. 45414/7 
Nippon: Nihon Philips Corporation, 

26-33 Takan^S - Cl^e. Mnato-Ku, 

Tokyo 108; P.O. Box 13; tel. (03) 448-5574/S51 1 



Philippines; Philips Ihduetrial Development Inc,, 

2246 Pasong Tamo, P.O.B, 91 1, 

MM:ali Rizal 31 16: tel. 866951/868959 
Portugal: Philips Portuguese S.A.R.L., 

Av. Eng. If Oisa ;e Pacheco 6, Apartado 1331 , Lisboa 1; 
tel. 683121/9 
Service Centre: 

Ouiurela. Lisboa 3; lal. 2180071 
Saoudi Arabia: A. Rajab and A. Silstiah, 

P.O. Sox 203. Jeddah - Saudi Arabia; tel. 27392/5 
Srhwaiz-Suisse-Svizzera: Philips A.G., 

Allmendsiresse 1 40, Potliach,CK-S027 Zu'ich; 
tel. 01-432211 

Sing^sore: Philips Singapore Private Ltd., 

P.O. Box 340, Tea Payoh Central Post Office; 

Singapore 12; (el. 538811 

Soudi Africa; Soulh African Philips (Pivl Lid., 

P.O.B. 7703, 2 Herb Street, New Doorntontein, 
Jnhanrvesburg 2000; tal. 24-0531 
South-Kbtaa: Philips Electronics (Kdreal Ltd.. 

PX>. Box 3S80, Seoul; tel. 794 4202 
Suomi: Oy Philips Ab., 

Kaivokatu 8, 

P.O. Box 10255. 

OOlOt Helsinki 10; tal. 17271 
Seeiige; Svenski A.3. Phiiips. 

Philips Indusirieiektronik, Lidingbvigan 50, 
Fadc.S10350 Stockholm: tal. 635000 



Syria: Philips Moyen-Orient S.A., Rue Fardoit 79, 
Immeuble Kattas and Sadata, 8 P. 2442, Dames; 
tal. 118605-221650 

Sa^ii ^il”ng.'p!'o a‘sf22978, Taipei: 
tal.S713231 



Thailand: Philips Electrical Ce. e( Thailand Ltd., 
263Silom Road, P.O. Bex 961, Bangkok: 
tel. 233-8330/9 



Tunisia: S.T.I.G.T.. 32 bit, Rue Ban Shadhaham, 
Tunis: lal. 244268 



TOrkiye: TOik Philips Ticaret A.S., 

Posia Kututu 504, Beyoglu, QtlmilisiiyO CaddasI 73/80, 
lsianbun:t«l. 436910 

Uruguay: Irtdustrias Philips dal Uruguay S.A., 

Avda Uruguay 1287, Casilla da Csrrac 294, 

Montevideo; tel . 9 1 564 1 /44 

U.S.A.; Philips Test end Maasuting Insiruments lne„ 

85. Me K«* Osiva, Manvrah, fHw Jersey 07430: 

Ml. (2011 S29 -3800 

Apartado Aureo 1167. Caracas 107; 
tel. 239381 1/353533 



Zmre: Philips S.Z.R.L.. B.P. 1793. Kinahase; 
tel. 31208 



Zambia: fhviiips Electrical Ltd., 

^fessional Equipment Division, P.O.B. 553; 
Kitwe; Ml. 2526/7/8 



Ethiopia; Phiiips Ethiopia (Priv. Ltd. Co.l, 
P.O.B. 2565: Ras Abebe Areguay Avenue, 
AddisAbaba; tel. 448300 

Division de la S.A. Philips Industrielle et 

105 RuedeP3ris,93 002 Bobigny; 
tel. 830-11-11 



Ghana: Philips iGbanal Lid., 
P.O.B. M 14, Accra; tel. 66019 



Norge: Norsk A.S. Philips, 
industrl og Forskhing, Es^ndrops gate 5, 
Posiboks 5040. Oslo 3: lel. 463890 
Service Centre: 

Posiboks 1 Man^erud. Oslo 6; tel. 294010 

Abteilung Industrie ElekrronB:, 
BreHenfutletslrasse 219. A-1Z30 Wien; 
lel. (2221-841611/15 



Pakistan; Philips Electrical Co. of PAistan Ltd.. 
El-Mailuz, M.A. Jinnah Road. P 03- 7101. 



N.V. Philips' Gioeilampenfabrieken 
Test and Measuring Instruments Dept. 
Eindhoven • The Netherlands 



Great Britain: Pye Unicam Ltd, York Street. 
Cambridge CB1-2PX; tel. (2231 58866 



Beddington Lane, Crovdon. Surrey CR9-4EN: 
tel. (684) 3670 



Psraguay: Philipsdel Paraguay SA.. 

Caalla de Correo 605. Asuncion; 

tel. 4-8045/4-6919 

PerCr: Phyips Peruana S. A.. 

Apartado Aereo 1841. Lima 100; tel. 326070 



N.V, Philips S&t Export Dept. 

Test »rd'Measuring Instruments Dept. 
Eindhoven - The Netherlands 

TSM/790601 




PHILIPS 




Instruction manual 

Geratehandbuch 

Notice d'emploi et d’entretien 



Portable Four Channel Oscilloscope 
Tragbarer Vierkanal Oszillograf 
Oscilloscope portatifa quatre voles 

PM3244 



This insert must be used 
with the manual of the 
basic PM 3240 oscilloscope. 

Order no. of 
this insert 
9499 440 15511 



9499 440 17002 



770425/03/04/05 




IMPORTANT 



In correspondence concerning this instrument, please quote the type number and serial number as given or 
the type plate. 

WICHTIG 

Bei Schriftwechsel uber dieses Getat wird gebeten, die genaue Typenbezeichnung und die Geratenummer 
anzugeben. Diese befinden sich auf dem Leistungsschild. 



IMPORTANT 

RECHANGE DES PIECES DETACHEES (Reparations) 

Dans votre correspondance et dans vos reclamations se rapportant a cet appareil, veuillez TOUJOURS indiquer 
ie nijm^ro de type at le numero de serie sont marques sur la plaquette de caracteristigues. 



l\jOT£: The design of this instrument is subject to continuous development end improvement. 

Consequently, this instrument may incorporate minor changes in detail from the in- 
formation contained in this manual. 



BEMERKUNG: Die Konstruktion und Schaltung dieses Gerits wird standig weiterentwickelt und verbessert. 

Deswegen kann dieses Gerat von den in dieser Anieitung stehenden Angaben abweichen. 

REMARQUES: Cet appareil est I'objetde developpements et amelorations continuels. En consequence, cer- 

tains details mineurs peuvent differer des informations donnees dans la presente notice 
d'cmploi et d'entretien. 



N.V, PHILIPS’ GLOEILAMPENFABRIEKEN - EINDHOVEN • THE NETHERLANDS - 1977 
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1.2. CHARACTERISTICS 

This specification is valid after the instrument has warmed up for 15 minutes. 

Properties expressed in numerical values witfi tolerances stated, are guaranteed by the manufacturer. 
Numerical values without tolerances are typical and represent the characteristics of an average instrument. 
This instrument has been designed and tested in accordartce with lEC Publication 348 for Class 1 Instruments 
and has been supplied in a safe condition. The present Instruction Manual contains information and 
warnings which shall be followed by the purchaser to ensure safe operation and to retain the instrument in a 
safe condition. 



Designation 

1.2.1. C.R.T. 

Type 

Measuring area 
Screen phosphor 

Photographic writing speed 



Total acceleration voltage 
Graticule 

Graticule illumination 

1.2.2. Vertical deflection {Y) 
Number of channels 

Display modes 



Display time per channel in 
chopped mode 
Frequency range 



Specification 

D14-125 GH/08 

80mmx 100 mm 
P31 (GH) 

> 750 cm/ps 



10 kV 

8x10 cm divisions with sub* 
divisions of 2 mm along the 
central axes. 

Continuous variable 



4 

Channel A only 
Channel B only 
Channel C only 
Channel D only 
Channels A+B added 
Channels C+D added 
either of these modes in any com- 
bination. chopped or alternative- 
ly displayed. 

All channels can be inverted. 
Approx. 0.5 ps 

d.c. ...50 MHz 
10 Hz ... 50 MHz 



Additional Information 



Rectangular tube face, mesh type, post 
accelerator, metal backed phosphor. 
Divided in 8x10 divisions. 

P11 (BE) and P7 (GM) phosphor 
optional. 

Measured with Steinhail Osclllophot 

MS camera 

Aperture 1 ;1,2 

Object to image ratio 1 :0,5 

Film: Polaroid 410 (10000 ASA) 

No pre-fogging 
Phosphor P31 (GH) 

Dotted lines indicate 10 % and 90 % of 
measuring lattice for rise-time measure- 
ments. 

Maximum brightness clearly visible under 
normal lab. type light conditions, 



Four identical channels, marked A, B, 
C en D 



From /03 version; switchable between 
0.5 ps and 2 ps (see Fig. 3.18). 
d.c. coupled 

Upper bandwidth limit —3 dB 

a.c. coupled 

—3 dB bandwidth limit 



Rise time 7 ns 

Aberrations ±2% max. 



Measured with test pulse of 6 div. 
deflection / 1 ns rise time and 1 ps 
repetition time. 




1.2.3. 



Designation 


Specification 


Additional Information 


Deflection coefficients 


5mV/DIV...2V/DIV 


Nine calibrated positions in 1-2-5 
sequence. Uncalibrated, continuous 
control 1 : > 2,5. 


Accuracy 


±3% 




Input voltage 


± 400 V max. 


d.c. + a.c. peak 

In the 5 mV/DIV ... 20 mV/DIV posi- 
tions of the input attenuator derating 
at frequencies over 500 kHz. Refer to 
Fig. 1.2, 


Max. deflection 


24 div. 


For sine waves up to 15 MHz. 




> 6 div. 


For sine waves from 1 5 MHz up to 
50 MHz. 


Max. total signal amplitude in 


24 x attenuator-setting 


Attenuators in CAL. positions. 


A-B and C-D modes 


Positioning range 


16 div. 




Common-mode rejection 


> 100:1 at 1 MHz 


After adjusting 


Cross talk between channels 


35 dB max. 


For all attenuator combinations. 
Reference is 6 div. signal amplitude 
(0 ... 50 MHz) Chopped mode. 


Trace stability D.C. drift 


< 0.3 div^ at 20 


After 15 min. warm-up 


Temp, drift 


< 60;/V/oc typical 


Attenuator balance 


< 0,3 div. 


When switching between any of the 
attenuator positions. 


Input 


Impedance 


1 Mohm//15 pF 




Coupling 


AC-O-DC 




RC time 


22 ms 


Coupling switch in AC position, 


Visible signal delay 


20 ns 




Horixontal deflection (Xj 


Display modes 


— Main time base 

— Main time base intensified 
by delayed time base 

— Delayed time base 






— X/Y mode 


Up to four trace X/Y operation with 
X deflection by one of the four vertical 
channels, or art external signal, or the 
line signal. 


Horizontal deflection amplifier 


Bandwidth 


d.c. ... 1 MHz 


over 6 div’s 

— 3 tiB upper bandwidth limit 


Deflection coefficient 


450 mV/ditf 


using EXT input 




Vertical attenuator coefficients 


apply when one of the vertical channels 
is used for horizontal deflection 


Accuracy 


+ 10% 


Using one of the vertical channels for 
horizontal deflection. 


input impedance . 


1 Mohm//15 pF 




Phase difference between Vert. 


and Hor. defl. amplifier 


less than 3° 


at 100 kHz 
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Designation Specification 



Deflection by line voltage 8 div's 



1.2.4. Main time base 

Operation Automatic 

T riggered 
Single shot 

Time coefficients 0.5 s/DlV ... 50 ms/DIV 



Accuracy ±3% 



1.2.5. Delayed time base 
Time coefficients 



Direct running after delay time 
or triggerable after delay time 
1 ms./OIV ... 50rs./DIV 



Accuracy. ±3% 

Time Base Magnifier 
Magnification 
Highest effective sweep 
Additional tolerance 

1.2.6. Triggering of M.T.B. 

Source 



Trigger bandwidth 
Trigger sensitivity 

Slope selection 
Ext. trigger input impedance 
Input voltage 

1.2.7. Triggering of D.T.B. 

Identical to main time base triggering except: 

Source Internal , 

Composite 

Continuously variable between 
0.3x and > lOx the time- 
coefficient of tile main time base 

Incremental delay time error 0.5% 

Delay time jitter <1:20 000’. 



Sweep delay 
Delay time 



x5 

10 ns./div. 

± 2 % 

Internal 
Composite 
Line 
External 
d.c.... 50 MHz 
InternaKO.S div. 
External < 250 mV 
•t or — 

1 Mohm//15 pF 
± 400 V max. 



Additional Information 



The deflection depends on the line 
voltage and has been factory-adjusted 
to 8 DIV at a line voltage of 220 V. 



In the AUTO mode the time base is free- 
running approx. 100 ms. after dis- 
appearance of the trigger signal. 
Twenty-two calibrated positions In 
1-2-5 sequence. 

Uncalibrated, continuous control 
1 : > 2,5 

± 5 % for 0.5 s/DIV and 0.2 s/DIV 
±5% for 100 ns/DlV and 50 ms/DlV 



Fourteen calibrated positions in 1-2-5 
sequence. 

Uncalibrated, continuous control 
1 : > 2,5 

± 5 % for 100 ns./OIV and 50 ns./DIV 



From ch. A, B, C or D 



Upper bandwidth limit —15 dB 
0,3 div. typical 
150 mV typical 

Identical to any vertical deflection input 
d.c. a.c. peak 



From ch. A, B. C or D 



Adjustable with calibrated ten turn dial 
knob. 
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Designation 

1 .2.8. Calibration unit 

Voltage 

Current 

Accuracy 

Frequency 

Protection 

1.2.9. Power suppiy 
Line voitages 

Line frequency 
Buiid-in iine fuse 
Power consumption 



^3eciRcation 



3Vp^. 

6 mA 
± 1 % 

2kHz±2% 

The output is short-circuit-proof 

90 ... 270 VAC or 
100... 350 V DC 
46... 440 Hz or DC 
1,6 amp. deiayed-action 
29 W 



Additional Information 



Square wave, base-iine zero volts 

Through current loop 

For both voltage and current 



In one range 
For all line voltages 



1.2.10. Environmental characteristics 

The environmental data are valid only if the instrument is checked in accordance with the official checking 
procedure. Details on these procedures and failure criteria are supplied on request by the PHILIPS 
organisation in your country, or by N.V. PHILIPS' GLOEILAMPENFABRiEKEN, TEST AND MEASURING 
DEPARTMENT. EINDHOVEN, HOLLAND. 



Ambient temperature 

Altitude 

Humidity 

Bump 

Vibration 

Recovery time 
Electromagnetic interference 

1.2.11. Mechanical data 

Dimensions 

Weight 

1.2.12. Delivered accessories 



+5 ®C ... +40 °C 
-10 OC ... +55 oc 
-40 °C ... +70 °C 
5000 m (15000') 

15000 m (45000') 

The instrument meets the require- 
ments of the lEC 68 Db recom- 
mendations. 

1000 bumps of 10 g. Va sine, 6 ms 
duration, in each of 3 directions 
30 minutes in each of three 
directions, 10-150 Hz;0,7 mm p p 
and 5 g max. acceleration 
30 minutes for normal operation 

The instrument meets the VDE, 
Storgrad K, requirements. 



Length 410 mm (16 1/4") 
Width 316 mm (12 1/4") 
Hei^t 154 mm ( 6 1/8") 
9,7 kg 



Rated range of use 
Limit range of operation 
Storage and transport 
Operating 
Non operating 



Coming from —10 °C and going to 
+20 °C at 60 % relative humidity. 



Excl. controls, cover and feet 



Contrast filter 
Front cover 

Collapsible viewing hood PM 9366 
BNC-banana adaptor PM 9051 
Cal, terminal to BNC adaptor 
Operating and service manual 
4x 10 : 1 probe PM 9350/PM 8927 




14 



1^.13. Optional accessories 

PM 9335 Passive probe set 

1 ; 1 (1.5rri) 

PM 9335L Passive probe set 
1 ; 1 (2.5 m) 

PM 9350 Passive probe set 

10 ; 1 11 pF (1,5 m) 

PM 9350L Passive probe set 

10 : 1 14 pF (2.5 m) 

PM 8927 Passive probe set 

10 : 1 (1.5 ml 

PM 8927L Passive probe set 
10 : 1 (2.5 m) 

PM 9353 Passive probe set 

100 : 1; max. voltage 
5600 V; 2 pF (1.5 m) 

PM 9347 Active TV triggering probe 

10 ; 1 11 pF (1.5 m) 

PM 9352 Micro miniature probe 

10 : 1 6 pF (2.5 m) 

PM 9353 Active FET probe 

1 ; 1: 10 : 1; 100 : 1 , 

3.5 pF (1,5 m) 



PM 9^5 Current probe : 

1 mA/div. ... 1 A/div.; 

12 Hz ... 70 MHz 

PM 9346 Power supply for active 

probes 

PM 8960 19 inch rack mount adaptor 

PM 8992 Accessory pouch 

PM 9380 Oscilloscope camera 

PM 8971 Adapter for oscilloscope 

camera 

PM 8910 Polaroid anti-glare filter 

PM 8980 Long type viewing hood 

PM 8901 Battery pack 24 V dc and 
140 Vdc 

PM 8991 Oscilloscope trolley 



Steinhell Oscillophot system: Oscillo- 
scope camera's M3. M4 and M5 can be 
mounted on oscilloscope using Steinheil 
adapter 1820/50. 




Fig. 1.2. Derating of the maximum permissible input voltage as a function of frequency 





Fig. 2.2. Rear view of the instrument. 



2. Directions for use 



2.1. INSTALLATION 

2.1.1. Removing and fitting the front cover 

Removing: 

— Turn the knob in the centre of the cover a quarter of a turn anti-clockwise. 

— Take the cover off, 

Fitting: 

— Align the key of the locking knob with the slot in the text plate of the instrument. 

— Fit the cover over the front of the oscilloscope. 

— Press the knob and turn it a quarter of a turn dbckwise. 

Remark: The handle can be rotated if die pudi-buttons on its bearings are depressed. 

WARNING: This instrument generates high voltages and should not be operated with the cabinet plates 
removed. The line plug must be removed before attempting any maintenance work, and any 
relevant high-voltage points discharged. 

Before any other connection is made, the protective earth terminal shall be connected to a 
protective conductor {see section earthing}. 

2.1.2. Mains adaption and fuse 

The ability of the instrument to operate at any line voltage between 90 and 270 V a.c. or between 100 and 
350 V d.c, obviates the need of adaption to the local line voltage. 

The fuse holder is mounted on the rear panel. The 1.6 A delayed action fuse is used at all line voltages. 

Make sure that only fuses with the required rated current and of the specified type are used for replacement. 

The use of mended fuses and the short-circuiting of fuse holders shall be avoided. The instrument shall be 
disconnected from all voltage sources when a fuse is to be replaced. 

2.1.3. Earthing 

Before switching on, the instrument shall be connected to a protective earth conductor In one of the following 
ways; 

- Via the protective earth terminal (identified by the symbol ). 

- Via the three<ora line cable. The line plug shall only be inserted into a socket outlet provided with 

a protective earth contact. The protective action shall not be negated by the use of an extension cord 
without protective conductor. 

WARNING; Any interruption of the protective conductor inside or outside the instrument, or disconnection 

of the protective earth terminal, is likely to make the instrument dangerous. Intentional interruption 
is prohibited. 

When an instrument is brought from a cold into a warm environment, condensation may cause 
a hazardous condition. Therefore, make sure that the earthing requirements are strictly adhered to. 

2.1.4. Dismantling 

The opening of covers or removal of parts, except those to which access can be gained by hand, is likely to 
expose live parts and also accessible terminals may be live. 

The instrument shall be disconnected from all voltage sources before any adjustment, replacement or maintenance 
and repair during which the instrument will be opened. 

If afterwards any adjustment, maintenance or repair of the opened instrument under voltage is inevitable, it 
shall be carried out only by a skilled person who is aware of the danger involved. 

Replacing the mains plug is at the user's own risk. After replacing a mains plug, a high-voltage test in accordance 
with lEC Publication 348 is strongly recommended. 

Bear in mind that capacitors inside the instrument may still be charged, even if the instrument has been 
separated from all voltage sources. 

2.1.5. Switching on 

The POWER switch is incorporated in the graticule ILLUMination control on the front panel, immediately 
below the screen bezel. The oscilloscope must never be switched on whilst any circuit board has been removed. 
Never remove a circuit board until at least one minute after the oscilloscope has been switched off. 
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2.2. FUNCTION OF CONTROLS AND INPUT SOCKETS 
2.2.1. Vertical deflection 




Fig. 2.3. Vertical deflection 



1. Vertical deflection mode switch. 

Button A channel A 

Button AtB channels A and B algebraically added 

Button B channel B 

Button C channel C 

Button C+0 channels C and 0 algebraically added 

Button D channel D 

Any combination of above displays is possible lif no button depressed, chanr^el A is on). 

2. CHOP-ALT switch 

The under point 1 mentioned channel displays, can be in the chopped- or the alternated mode, depending 
of this switch (if no button depressed and two or more channels are on, the display is in the chopped mode). 

Step control of the deflection coefficients combi ned with : 

Continuously variable control of the deflection coefficients. 

If this knob is pulled-out the channel polarity is inverted. 

AC Signal coupling via a blocking capacitor. 

0 Channel input connected to earth; signal-load open. 

DC Direct coupling. 

(If no button is depressed, the AC situation is on). 

Continuously variable control giving vertical shift of the relevant channel. 



3. Attenuator controls 
AMPL/DIV 
AMPL/CAL 

Input coupling switch 



POSITION 

PRE-SET CONTROLS: 
BAL 



GAIN 



Step attenuator balance 

Step attenuator amplitude calibration. 




2.2.2. Horizontal deflection 




Fig. 2.4. Horizontal deflection. 



1. Horizontal deflection mode switch. 



MAIN TS The horizontal deflection is provided by the main time base generator. 

A part of the display is intensified when die delayed time base is on. 
EXT X DEFL Horizontal deflection is achieved by an external signal coming from: 

- Input socket of the horizontal amplifier, or 

- Oneof the vertical deflection channels or 
— The line. 



The horizontal deflection is provided by the delayed time base generator 
{if no button is depressed, the main tb is on}. 



2. Position and TB magnifier 

POSITION Continuously variable control giving horizontal shift of the display. 

TB MAGN Push-pull switch which increases the time-base coefficients by a factor of 5. 

Not operative in the EXT X DEFL. mode. 




19 




2.2.3. Main time base 



1 . Main time-base mode switch 
AUTO 

TRIG 

SINGLE 

2. TIME/DIV or DELAY switch 



TIME/DIV CAL 
3, LEVEL/SLOPE 



4. NOT TR IG’D indicator 

5. MTB Trigger source selector 
switch 



The main time-base generator Is free-running when no trigger poises are present 
The main time-base is rrormally triggered. 

Single sweep time-base. After operating the SINGLE button, the main 
time-base generator runs only once upon receipt of a trigger pulse 
Ilf no button is depressed the time -base is in the single sweep mode.) 

Step control of the main time^ase time coefficients: 22-way rotary switch. 

If the delayed time-base is operating, the delay time after which the 
delayed time-base starts, is the product of the DELAY TIME calibrated 
dial setting and the TiME/DIV coefficient of this switch. 

Continuously variable control of the time coefficients. 

Continuously variable control to select the trigger level at which the time- 
base generator starts. 

The push-pull switdi enables choice of triggering on the positive- or negative- 
going slope of the singal. 

Lights up when the main time-base generator is not triggered. 

This switch consists of four buttons (A. B. C and 0) to select the trigger 
signal from one of the vertical deflection channels. 

When both buttons A and B are depressed, the composite trigger signal is 



When both buttons B and C are depressed, pan of the line voltage is used a 
a trigger signal. 

When both buttons C and D are depressed, the signal applied to the EXT 
connector is used as a trigger signal. 

(If no button is depressed, the A trigger signal is on.) 



^ig. 2.5. Main time base 
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2.2.4. Delayed time base 




Fig. 2.6. Delayed time base. 



1. TIME/DIV switch 

TIME/DIV CAL 

2. DELAY TIME 



3. STARTS/TRiG 



4, LEVEL/SLOPE 



5. DTB Trigger source selector 
switch 



Step control of the delayed time-base time coefficients; 1 4-way rotary 
switch. In the OFF position the delayed time-base Is not operating. 
Continuously variable control of the time-base coefficients. 

Calibrated ten-turn dial knob to adjust the delay time after which the delayed 
time base becomes operative. This delay time is the product of the 
DELAY TIME dial setting and the TIME/DIV coefficient switch of the 
main time-base. 

if the STARTS button has been depressed, the delayed time-base starts , 
immediately after the delay-time {the delayed time-base requires then no 
trigger signal). 

If the TRIG, button has been depressed the delayed time-base starts after 
the delay-time upon receipt of a trigger pulse. 

(No button depressed has the same effect as the STARTS button depressed.) 
Continuously variable control to select ihe trigger level at which the delayed 
time-base generator triggers. 

The push-pull switch enables choice of Triggering on the positive- or negative- 
going slope of the signal. 

This switch consists of four buttons (A, B, C and D) to select the trigger 
signal from one of the vertical deflection channels. 

When both buttons A and B are depressed, the composite trigger signal is 
selected. 

(If no button depressed, the A trigger signal is on). 
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2.2.5. C.R.T. display section 

1. POWER/ILLUM 

2. INTENS 

3. FOCUS 

Miscellaneous 

1. CAL Ou^ut socket for calibration of: 

— The gain of the vertical deflection amplifier and, 

— The frequency compensation of attenuator probes. 

Suited for voltage probes and current probes. 

2.3. PRELIMINARY SETTINGS 

Before measurements with this oscilloscope are carried out, check that die step-attenuator balance and the gain 
calibration for all channels are well adjusted. 

If necessary proceed as follows: 

1 . Adjusting the step attenuator d.c. balance 

— Depress the MAIN TB button of the horizontal deflection mode switch. 

— Depress the AUTO button of the main time-base mode switch. 

— Set the I NTENSITY and FOCUS controls for a sharp, well-defined trace. 

— Depress the relevant channel button of the vertical deflection mode switch, 

- Depress the 0 button of the input coupling switch. 

— Set the POSITION knob so that the trace is somewhere about in the centre of the screen. 

- Set the AMPL continuous control to position CAL. 

— Check that the trace does not jump when the AMPL switch 

knob is rotated. 

If necessary, adjust the 6AL control. 

- Repeat for each channel. 

2. Gain calibrations 

Unless otherwise stated, the controls occupy the same positions 
as in the previous procedure. 

— Set the AC-O-DC switch to AC. 

— Set the AMPL switch knob to .5 V and the continuous 
control to CAL, 

- Connect the channel input to the CAL output. 

— Check the vertical deflection is exactly 6 divisions. 

If necessary adjust the GAIN control. 

— Also an attenuator probe can be included in this 
calibration. The probe attenuation factor must then be 
taken into account with respect to the AMPL switch 
position. 

- Repeat for each channel. 

2.4. OPERATING INSTRUCTIONS 

2.4.1. General 

Before switching-on, ensure that the oscilloscope has been correctly installed in accordance to the 
INSTALLATION RECOMMENDATIONS (Chapter 2.1.) and the precautions outlined have been observed. 

2.4.2. Vertical deflection 

To display the desired channels depress the corresponding buttons of the vertical deflection mode switch. If 
two or more traces are displayed, the display can be in the alternate- or the chopped mode, 
in the alterate mode the channels are displayed successively: during fly-back of the main time-base sweep the 
display is switched-over from one channel to another. 

In the chopped mode the channels are switched-over from one to another during the time-base sweep. The 
display time in the chopped mode Is approx. 500 ns per channel. From /03 version switchable between 0.5 and 
2 A«s, see fig, 3.18). 

To obtain a steady display generally the alternate mode is used at the higher'sweep speeds and the chopped 
mode at the lower sweep speeds. 




Continuously variable control of the graticule illumination combined with 
power on-off switch. 

Pilot lamp indicates the ON state. 

Continuously variable control of the display-brightness. 

Continuously variable control of the electron-beam focussing. 
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Note that in the composite trigger mode, the alternate display mode must be chosen, otherwise the chopper 
pulses will influence the trigger circuit. 

The signals under observation are fed to input socket(s) A ... D and the AC/O/DC switch is set to either AC or 
DC, depending upon the composition of the signal. As the vertical amplifiers are d.c. coupled, the full bandvi'idth 
of the instrument is available and d.c. components are displayed as trace shift in the DC position of the AC/O/DC 
switch. 

This may be inconvenient when small signals superimposed on high d.c. voltages must be displayed. Any 
attenuation of the signal will also result in attenuation of the small a.c. component. The remedy Is to use 
the AC position of the input switch, which employs a blocking capacitor, to suppress the d.c. component. 

Some pulse droop, however, will occur when l.f. square-wave signals are displayed. 

The 0 position interrupts the signal-path and earths the amplifier-input for quickly determining the 0 V level. 
With the position controls the display can be shifted in vertical direction. Note that in the composite trigger 
mode the trigger start point also is influenced by the vertical position control. 

2.4.3. Horizontal deflection 

Depending on the position of the horizontal display switch the horizontal deflection can be: 

— Main time-base 

- Ext. Xdefl. 

— Delayed time-base. 

With the position control, combined with time-base magnifier, the display can be shifted in horizontal direction. 
If the MAIN TB or DEL'D TB button is depressed, the horizontal deflection is effected by the main time-base 
or the delayed time-base respectively. If the EXT X DEFL button is depressed the horizontal deflection can 
be taken from; 

— One of the vertical deflection channels A, B. C or D 

- Line voltage (mains) 

— Externally via EXT connector 

2.4.4. Main time base 

Linear horizontal deflection is obtained when the MAIN TB button of the horizontal display switch is 
depressed. 

The time-base mode can be chosen with the time-base mode switch: 

AUTO — Time-base is running, also if no trigger pulses are present. 

The trace is, therefore, always visible. 

The AUTO mode can be used in all cases where also the TRIG mode is 
usable, except with signal frequencies lower than 10 Hz, or pulse trains 
with an off-time exceeding 100 ms. As soon as trigger pulses are present, 
the free-running state of the time-base is automatically terminated and 
the time-base generator is normally triggered. 

TRIG - The time-base is visible when trigger pulses are present and trigger-level 

control is correct. 

SINGLE — The time-base makes only one sweep after receipt of a trigger pulse. 

After this sweep the time-base must be reset by depressing the SINGLE 
button once again. 

When effects which occur only once, have to be observed (usually 
photographed), it is often desirable to ensure that only one sweep is 
generated, even though several trigger pulses might be produced after 
the (^enomenon of interest. 

2.4.5. Triggering 

If one or more signals must be displayed, the time-base sweep must always be started on one fixed point of the 
signal, in order to obtain a stationary display. 

The time-base generator is, therefore, started by trigger pulses which are derived from the following signal 
sources, depending on the main time-base trigger selector switch: 

— One of the vertical deflection channels A, B, C or D 
— Composite signal 
— Line voltage 
— External voltage 
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The amplitudes of the trigger signals from one of tite vertical deflection channels, or from the composite signal 
are proportional to the vertical deflection of the display, hence depending on the input attenuator settings. 

For composite triggering buttons A and B must be depressed, in this mode the trigger signal is taken from the 
common vertical deflection amplifier. Composite signal triggering features; 

a. Triggering by differential signals if e.g. the instrument is in the A+B mode, with one of the input voltages 
inversed, 

b. Two up to four signals with different, non-related frequencies can be displayed. 

In this case the trigger points of the various signals must be in the same trigger level range. 

Note: — When triggering in the composite mode, the display must always be in the AL T mode. 

in the CHOP mode the chopper pulses will function as trigger pulses hence the display will be 
unstable. 

- In the composite triggering mode the trigger point of the signal depends also on the vertical 
POSITION control. A small modification for "AC" composite triggering described in part 3.2.2. 
solves this problem. 

Line triggering is realised by depressing both buttons B and C. 

The main time-base is triggered by part of the line voltage (mains). The coupling with the line voltage is obtained 
by a build-in opto-isolator circuit, hence the instrument remains isolated from the line voltage. 

External triggering is realized by depressing both buttons C and D. 

The main time-base is now triggered by an external signal applied via the EXT connector. 

With the LEVEL control the point of triggering on the slope of the signal can be chosen, 

The SLOPE push-pull switch permits selection of the positive- or negative going slope. 

If the main time-base generator gets no trigger pulses the NOT TRIC'D indicator lights up. 

In the SINGLE sweep mode this indicator lights up if the time-base generator has been reset and is waiting for 
the next trigger pulse. 

The sweep time of the main time-base is set with the knob TIME/DIV or DELAY TIME. If the delayed time 
base IS switched on, the time between starting of the main time-base and delayed time-base-sweep, is the 
product of the settings of the DELAY TIME 10-lurn knob and the main time-base sweep time switch. With the 
centre knob time-base sweep times between the steps can be adjusted. For time-measurements this knob must 
always be in the CAL position. 

The TIME/DIV coefficient of the time-base can be increased by a factor of 5, by pulling the TB MAGN push- 
pull knob. 

With the HOLD OFF control, the hold-off lime of the main time-base generator can be varied. This is the time 
the time-base generator needs to be ready for receipt of the next trigger pulse. The HOLD OFF control permits 
steady display of more complicated signals e.g. periodic double-pulses. 

Fully clockwise is the normal position of the HOLD OFF control. Turning anti-clockwise the hold-off time is 
extended. 

2.4.6. Delayed time base 

if The MAIN TB button of the horizontal display switches is depressed, and the delayed time-base TIME/DIV 
knob Is not in the OF F position, part of the main time-base sweep line is displayed at higher intensity. 

The moment the delayed time-base is starting is determined by the settings of the main time-base TIME/DIV 
knob and the DELAY TIME 10-tum knob. If tile STARTS button of the delayed time-base mode switch is 
depressed, the delayed time-base starts immediately after this delay time. 

If the TR I G button is depressed the delayed time-base will start after this delay time and upon receipt of a 
trigger pulse. 

The delayed time-base trigger selector has the same possibilities as the main time-base trigger selector except 
line and ext. triggering. 

The LEVEL/SLOPE control function is the same as described for the main time-base. 

The sweep time of the intensified part of the main time-base sweep depends on the setting of the delayed 
time-base TIME/DIV knob. 

With the centre knob sweep times between the steps can be adjusted. For time measurements this knob must 
always be in the CAL position. 

If the DEL’D TB button of the horizontal mode switch is depressed the intensified part of the main time-base 
sweep is displayed over the whole screen. 




Geratehandbuch 
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i.Allgemeines 



1.1. EINLE1TUNG 

Der tragbare H.F. Oszillograf PM 3244 verfugt uber vier identiscbe Vertikalablenkungskanale mit hochster 
Empfindlichkeit (5 mV/Teil) uber eine grosse Bandbreite von 50 MHz. 

Das Gerat bietet vielseitige Vertikalablenkmdglichkeiten, wie ein, zwei, drei und vier Kanale (alternierend oder 
gechopped). Es gestattet auch Addition der ersten zwei und der letzten zwei Kanale. 

Die Polaritat jedes Kanals kann invertiert werden. 

Horizontaiablenkmoglichkeiten sind: Hauptzeitbasisablenkung (mit oder ohne aufgehellter verzogerter 
Zeitbasis), verzogerte Zeitbasisablenkung oder exteme Ablenkung. 

Ausser der normalen Triggerquelle-Einstellung ermoglicht der PM 3244 auch zusammengesetzte Triggerung. 

Der PM 3244 hat eine Speisung mit niedriger Verlustleistung die bei jeder beliebigen Wechselspannung 
zwischen 90 V und 270 V und bei jeder beliebiger Gieichspannung zwischen 1 00 V und 350 V betriebsfahig 1st. 




Abb. 1.1. Tragbarer Vierstrahl Hochfrequem-Oszillograf PM 3244 
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1.2. TECHNISCHE DATEN 

Dieses Gerat ist gemass lEC 348, Sicherheitsbestimmungen fiir elektrische Mess- und Regeleinrichtungen, gebaut 
und geprCift und hat das Werk in sicherheitstechnisch einwandfreiem Zustand verlassen. Dm diesen Zustand 
zu erhalten und einen gefahrlosen Betrieb sicherzustellen, muss der Anwender die Hinweise und Warnvermerke 
beachten, die in dem vorliegenden Geratehandbuch enthalten sind. 

Nur Angaben mit Toleranzen oder Grenzwerten konnen als garantierte Daten angesehen werden. Daten ohne 
Toleranzen. d.h, ohne Fehlergrenzen, sind informative Daten und werden nicht garantiert. 

Fehlerangaben gelten nach einer Anwarmzeit von 15 Minuten nach dem Einschalten. 

Prozentuale und absolute Fehler sind auf den jeweils angegebenen Referenzwert bezogen. 



Benennung 

1.2.1. Elektronenstrahlrohre 
Typ 

Ausnutzbare Schirmflache 
Schirmtyp 

Photografische Schreibge- 
schwindigkeit 



Rasterbeleuchtung 

1.2,2. Vertikalablenkung (Y) 
Anzahi Kanale 

Darstellungsarten 



Darstellungszeit pro Kanai in 

Chopper-Betrieb 

Frequenzbereich 



Beschreibung 

PHILIPS D14-125 GH/08 

80 mm X 100 mm 
P31 (GH) Phosphor 

> 750 cm/;;is 



Stetig regelbar 



4 

Kanai A allein 

Kanai B allein 

Kanai C allein 

Kanai D allein 

Kanale A+B addiert 

Kanale C-i-D addict 

jede dieser Arten in bcliebiger 

Kombination, gechopped oder 

alternierend dargestellt. 

Alte Kanale konnen invertiert 

werden. 

ca. 500 ns. 

DC ... 50 MHz 
10 Hz ... 50 MHz 



Nahere Angaben 



Rechteckiger Schirm, mit Netzelektrode 
und Nachbeschleuniging, metallhinter- 
legter Leuchtschirm, 

P1 1 (BE) und P7 (GM) Phosphor auf 
Wgnscfi lieferbar. 

Gemessen mit Steinheil Osciliophot 
M5 Kamera. 

Blende; 1 ;1 ,2 

Bildausschnitt Verhaltnis: 1 :0,5 
Film-. Polaroid 410 (10000 ASA) 

Keine Vorbelichtung 
Phosphor Typ P31 (GH) 

Gestrichelte linien 

bei 10% und 90 % des Messrasters, 

zur Messung von Anstiegzeiten. 

Max. Helligkeit bei normalen Labor- 
beleuchtur^gsbedlngungen deutlich 
sichtbar. 



Viermit A, B, C und D bezeichnete 
Kanale 



Ab /03 Version : schaltbar zwischen 
0,5 und 2 MS (siehe Fig. 3.18.) 
Gleichspannungsgekoppelt 
Obere Bandbreitegrenze —3 dB 
Wechseispannungsgekoppelt 
-3dB Bandbreitegrenze 



Gesamte Beschieunigungsspannung 10 kV 
Raster 8 x 10 cm Teilung mit Unter- 

einteilung von 2 mm an den 
mittleren Achsen 
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Benennung 

Anstiegzeit 

Uberschwingen 

Ablenkkoeffizienten 

Feblergrenze 

Eingangsspannung 



Maximale Ablenkung 

Maximale Gesamtsignal- 
amplitude in Betriebsarten 
A-B und C-D 
Verschiebungsbereich 
Gleichtaktunterdriickung 
Ubersprechen zwischen 
Kanalen 

Bild-lnstabilitat DC Drift 

Temperaturdrift 

Abschwachungsgleichgewicht 

Eingangsimpedanz 

Kopplung 

RC-Zoit des Eingangs 
Sichtbare Signalverzogerung 

1.2.3. Horizontalablenkung (X) 

Oarstellungsarten 



Beschreibung 
7 ns 

± 2 % maximal 
BmV/DIV ...2V/DIV 
±3% 

± 400 V rnaximal 



24 DIV 
>6DiV 

24x AbscKwwher Einstellung 
16 DIV 

> 100:1 bei 1 MHz 
36 dB maximal 

< 0.3 DIV/Stunde bei 20 ®C 
<> 60 pV/°C typisch 
<0.3 DIV 

1 Mohm//15pF 
AC-O-DC 
22 ms 
20 ns 

- Hauptzeitbasrs 

- Hauptzeitbasis aufgehclit 
durch verzogerte Zeitbasis 

- verzogerte Zeitbasis 

- X/Y Betrieb 



DC ... 1 MHz 
450 mV/DIV 

Verttkalabschw^hkoeffizienten 

±10% 



Nahere Angaben 



Gemessen mit einem Priifimpuls mit 
6 Div. Auslenkung / 1 ns. Anstiegzeit 
und 1 ps Wiederholungszeit. 

In neun kalibrierten Stufen in 1-2-5 
Folge. IMichtkalibriert, kontinuierlich 
einstellbar 1 : > 2.5 

Gleichspannung + Spitzenwert einer 
Wechselspannung, In den 
5 mV/DIV ... 20 mV/DIV Stufen des 
Eingangsabscbwacher, Minderung bei 
Frequenzen Ciber 500 kHz. Siehe 
Abb, 1.2. 

Fiir sinusfbrmlge Signale bis 1 5 MHz 
Fur sinusfbrmige Signale von 15 MHz 
bis 50 MHz 

Abschwacher in CAL Steliungen 



Nach Abgleich 

Fiir alle Abschwacherkombinationen 
Bezogen auf 6 DIV, Signalamplitude 
(0 ... 50 MHz) Chopper-Betrieb 
Nach 15 Minuten Anwarmzeit 

Beim Umschalten zwischen beliebigen 
Abschwacher-Einstellungen, 



Kopplung-Schalter auf AC 



Biszu vier X/Y Darstellungen. 

BeUieb mit X-Ablenkung durch einen 
der vier Kanale, ein extemes Signal 
Oder das Netzsignal 
fiber 6 DIV 

—3 dB obere Bandbreitegrenze 
Bei Anwendung von Eingang EXT 
Zutreffend wenn einer der vertikalen 
Kanale fiir Horizontalablenkung 
angewandt wird. 

Bei Anwendung eines der vertikalen 
Kanale fiir Horizontalablenkung 



Frequenzbereich des Hortzontal- 

ablenkungs-Verstarkers 

Ablenkkoeffizient 



Feh-lergrenze 
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Benennung Beschreibung 

Eingangsimpedanz 1 Mohm//15 pF 

Phasendifferenz zwischen weniger ai$ 3® 

Vertikal- und Horizontalabt. 

Verstarker 

Ablenkung durch Netzspannung 8 DIV 



1.2.4. - Hauptzeitablenkung 

Betrieb 

Zeitmassstabe 

Fehlergrenze 

1.2.5, Verzogerte Zeitablenkung 

Zeitmassstabe 

Fehlergrenze 
Dehnung der Zeltbasls 
Maximale effektive 
Schreibgesohwindigkeit 
Zuzugliche Toleranz 



Automatisch 

Getriggea 

Einmalig 

0.5 s/DIV ... 50 ms/DIV 
±3% 

Sofort nach Verzogerungszeit 
lautend Oder triggerbar nach 
Verzogerungszeit 
1 ms/DIV ... 50 ns/OIV 

i3% 

x5 

lOns/DIV 

± 2 % 



Nahere Angaben 
bei 100 kHz 



Die Ablenkung ist abhangig von der 
Netzspannung und ist ab Fabrik 
eingestellt auf 8 DIV bei 220 V 
Netzspannung. 



Bei Betriebsart AUTO ist die Zeitbasis 
etwa 100 ms nach Verschwinden des 
Triggersignals freilaufend. 

22 kalibrierte Stufenin 1-2-5 Folge. 
Nichtkaiibriert: kontinuierliche 
Einstellung 1 : > 2,5 
± 5 % fur 0,5 s/DiV und 0,2 s/DIV 
±5% fiir 100 ns/DIV und 50 ms/DIV 



14 kalibrierte Stufen in 1-2-5 Folge 
Nichtkaiibriert, kontinuierliche 
Einstellung 1 ; ^ 2,5 
± 5 % fiir 100 ns/D)V und 50 ns/DlV 



1.2.6. Triggerung der Hauptzeitablenkung 

Triggerquelle Intern 

Zusammengesetzt 

Netz 

Extern 

Trigger-Bandbreite DC ... 50 MHz 



Trigger-Empfindlichkeit 



Flankenwahl 



Intern <0,5 DIV 
Extern <250 mV 
Oder — 



Ext, Triggereingangsimpedanz 1 Mohm//15pF 



Eingangsspannung 



won Kanal A, B. C Oder D 



Obere Bandbreitegrenze —15 dB 
0,3 DIV typisch 
150 mV typisch 



Gleich dem Eingang einer beliebigen 

Vertikalablenkung 

DC + AC SpitzB 



1.2.7. Triggerung der verzogerten Zeitablcnkufjg 

Gleich der Hauptzeitablenkungstriggerung ausser: 

Triggerquelle Intern Von Kanal A, B, C Oder D 

Zusammengesetzt 

Verzdgerte Ablenkung 

Verzogerungszeit Stufenlos regelbar zwischen 

0,3x und lOx der Zeitmassstab 
der Hauptzeitablenkung mit 
Helipotentiometer 
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Benennung 

Zusatzlicher Verzdgerungs- 
zeitfehler 

Verzdgerungszeitjitter 

1.2.8. Kalibriereinheit 
Spannung 

Strom 

Fehlergrenze 

Fraquenz 

Sicherung 

1.2.9. Speisung 
Netzspannungen 

Netzfrequenz 
Eingebaute Sicherung 
Lelstungsaufnahme 



Beschreibung 

0.5% 

<1 : 20 000 

3Vs.s 

6 mA 
± 1 % 

2 kHz 

Der Ausgang ist kurzschlussfest 

90 ... 270 V Wechselspannung 
(AC) Oder 

100 ... 350 V Gleichspannung 
(DC) 

46 ... 440 Hz Oder DC 
1,6 A, trage 
29 W 



Nahere Angaben 



Rechtecksignal, Grundlinie ist Null- 

spannung 

Durch Stromkreis 

Fiif Spannung und Strom 



In einem Berelch 



Fur alle Metzspannungen 



1,2.10. Einflussgrdssen 

Die angegeben Daten gelten nur dann, wenn das Gerat gemass den offiziellen Priifverfahren kontrolliert wurde. 
Einzelheiten, die dieses Verfahren und die Fehlergrenzenkriterien betreffen, konnen von der PH i LI PS- 
Organisation Ihres Landes Oder von N.V, PHILIPS’ GLOEILAMPENFABRIEKEN, TEST AND MEASURING 
DEPT.. EINDHOVEN, HOLLAND angefordert werden. 



Umgebungstemperaturen 


+5 '^C... +40 OC 


Betrieb innerhalb Spezifikation 




-10<^C.,.+55 °C 


Arbeitsbereich 




-40 ®C...+70OC 


Lagerung und Transport 


H6he 


5000 m 


Betriebsfahig 




15000 m 


Nicht Betriebsfahig 


Feuchtigkeit 


Das Gerat entspricht den . 




Stossfestigkeit 


Anforderungen gemass lEC 68 
Db Standard 

1 000 Stosse von 1 0 g, 'A Sinus, 




Vibration 


Dauer 6 ms, in alien 
3 Richtungen 

30 Minuten in jeder der drei 




Akkiimationszeit 


Richtungen, 10-150 Hz; 

0,7 mm (Spitze-Spitze) und 5 g 
maximale Beschleunigung 
30 Minuten fur Normalbetrieb 


Kommend von -10 °C nach +2C 


Storgrad 


Das Gerat entspricht den 


bei 60 % relativer Feuchtigkeit 


Mechanische Daten 
Abmessungen 


Anforderungen gemass VDE 
Storgrad K 

Lange 410 mm 


Ohne Bedienungsorgane, Deckel 


Gewicht 


Breite 316 mm 
Hohe 154 mm 
9,7 kg 


und Fiisse 
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Benennung Beschreibung 

1.2.12. Standardzubehor 

Kontrastfilterscheibe 
Abdeckhaube mit Aufbewahrungsraum 
Faltbarer Lichtschutztubus PM 9366 
BNC Obergangsstecker PM 9051 
CAL Anschlussklemme • BNC Adapter 
Anieitung 

4x10:1 Messkopf PM 9350/PM 8927 

1.2.13. Wahizubehor 

PM 9335 1:1 Messkopf 

1 .5 m Kabel 

PM9335L 1:1 Messkopf 

2.5 m Kabel 

PM 9350 10:1 Messkopf 

1 .5 m Kabel 

PM9350L 10:1 Messkopf 

2.5 m Kabel 

PM 8927 10:1 Messkopf 

1.5 m Kabel 

PM8927L 10:1 Messkopf 

2.5 m Kabel 

PM 9353 100:1 Messkopf. 

5600 Vmaks„2pF, 

1.5 m Kabel 

PM 9347 Aktiver T.V, Messkopf 

PM 9352 Aktiver 10:1 Miniaturmesskopf 

100kohm//6 pF 

PM 9353 Aktiver 2:1 FET-Messkopf 

1 Mohm//3,5 pF 



Nahere Angaben 



PM9355 12 Hz ... 70 MHz Strom-Messkopf 

PM 9346 Stromversorgung fiir aktive 

Messkbpfe 

PM 8960 19" Gestelleinbaosatz 

PM 8992 Zubehoftasche 

PM 9380 Osziliografenkamera 

PM 8971 Kamera Adapter fiir PM 9380 

8910 Polaroid Arti-Reflex Filter 

PM 8980 Langer Einblicktubus 

MV) 8901 Batteriespeisung 24 V und 

140 V Gleichspannuog 
PM 8991 Rollwagen 




MA6649 



Abb. 1.2. Minderung der hdchstzulassigen Eingangsspannung a/s Fun/ct/on der Frequenz 
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Abb. 2. 1. Abnehmen der Abdeckhaube 




Abb. 2.2. Ruckansichtdes Cerates 
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2.Gebrauchsanieitung 

2.1. INBETRIEBNAHME 

2.1 .1 . Abnehmen und Aufsetzen der Abdeckhaube 

Abnehmen: 

- Den Knopf in der Mine des Deckels eine viertel Umdrehung nach links drehen (Stellung UNLOCKED). 

— Deckel abnehmen, 

Aufsetzen; 

— Den Verriegelungsknopf in Stellung UNLOCKED drehen. 

— Deckel an der Vorderseite des Oszillografen befestigen. 

— Knopf eindriicken und eine viertel Umdrehung nach rechts drehen (Stellung LOCKED). 

Bemerkung: Der Handgriff /asst sich drehen wenn die Druckknopfe aufihren Lagern eingedrOckt warden. 
WARNUNG: In diesem Gerat warden hohe Spannungen erzeugt, deshalb darf es niemals in geoffnetem 
Zustand eingeschaltet werden. 

Vor Wartungsarbeiten ist der Netzstecker zu ziehen und ist darauf zu achten das5 alle Hochspannung 
fghrenden Teile entladen sind. 

Bevor irgend eine Verbindung ausgefuhrt wird muss die Erdanschlussklemme an einen Schutz- 
leiter angeschlossen werden (siehe Abschnitl "Erdung"). 

2.1.2. Netzspannungseinstellungen und Sichetung 

Da das Gerat bei jeder Netzspannung zwischen 90 und 270 V Wechselspannung und zwischen 1 00 und 350 V 
Gleichspannung betriebsfahig ist, erubrigt sich das Umschalten auf die ortliche Netzspannung. 

Der Sicherungshalter ist an der Riickwand angebracht. Die Sicherung 1 ,6 A, trage wird bei alien Netzspannungen 
angowandt, 

Es dCirfen nur die vorgeschriebenen Sichcrungen verwendet werden. Die Verwendung reparierter Sicherungen 
und das Kurzschliessen des Sicherung^alter sind nicht zulassig. Das Geiat muss von alien Spannungsquellen 
getrennt sein wenn eine Sicherung ersetzt wird. 

2.1.3. Erdung 

Vor dem Einschalten muss dass Gerat auf eine der folgenden Weisen mit einem Erdschutzleiter verbunden werden; 

— iiber den Erdanschluss (gekennzeichnet ). 

-- uber das dreiadrige Netzkabel. Der Netzstecker darf nur in eine Schutzkontaktdose eingefuhrt werden. 

Diese Schutzmassnahme darf nicht unwirksam gemacht werden, z.B. dutch Verwendung einer Verlangerungs- 
leitung ohne Schutzleiter. 

WARNUNG: Jede Unterbrechung dos Schutzleiters innerhalb Oder ausserhalb des Gerats 'st unzulassig. 

Wenn ein Gerat von kalter in warme Umgebung gebracht wird. kann dies zu einem sicherheits- 
technisch gefahrlichen Zustand fuhren. Deshalb sind alle Erdungsvorschriften sorgfaltlg zu beachten. 

2.1 .4. Offnen des Gerats 

Beim Offnen von Abdeckungen oder Entfernen von Teilen mit Werkzeug konnen spannungsfuhrende Teile 
freigelegt werden, Auch konnen Anschlusssteilen spannungsfiihrend sein. 

Vor dem Offnen des Gerats muss das Gerat von alien Spannungsquellen getrennt sein. Wenn danach eine 
Kalibrierung, Wartung Oder Reparatur am geoffneten Ger^ unter Spannung unvermeidlich ist, so darf das nur 
durch eine Fachkraft geschehen, welche die damit verbundenen Gefahren kennt. 

Ersetzen des Netzsteckers geschieht auf eigene Gefahr. Narfi dem Ersetzen des Netzsteckers ist es ratsam einen 
Hochspannungstest lEC 348 vorzunehmen. 

Kondensatoren im Gerat konnen noch geladen sein, selbst wenn das Gerat von alien Spannungsquellen getrennt 
wurde. 

2.1.5. Einschalten 

Der Netzschalter POWER ist gekop^elt mit der Rasterbeleuchtungseinsteller ILLUM und befindet sich an der 
Vorderseite des Cerates unter dem Bildrohrenrahmen. 

Der Oszillograf darf niemals eingeschaltet werden. wenn eine Leiterpiatte oder Baustein entfernt wurde. 

Eine Leiterpiatte oder Baustein darf nicht fruher als eine Minute nadt Ausschaltung des Gerates entfernt werden. 
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2.2. BEDIENUNQSORGANE UND BUCHSEN 
2.2.1. Vertikalablenkung (Y) 



Abb. 2.3. Vertikalablenkung 

1 . Vertikalablenkungsart-Schalter 

Taste A Kanal A 

Tasten A+B Kanale A und B algebraisch addiert 

Taste B Kanal B 

Taste C Kanal C 

Tasten C+D Kanale C und D algebraisch addiert 

Taste D Kanal D 

Jede Komblnation obiger Darstellungsarten istmdglich. 

Wenn keine Tasie gedrucki ist, ist Kanal A eingeschaltet. 

2. Darstellungsart Schaller CHOP/ALT 

Die in Punkt 1 erwahnten Kanale konnen gechopped oder alternierend dargestellt werden. Wenn keine Taste 
gedriickt ist und zwei oder mehr Kanale eingeschaltet sind.dann ist die Darsteilung gechopped. 

3. Abschwacher-Einsteller 

AMPL/DIV Stufenweise Einstellung der Ablenkkoeffizienten, kombiniert mit: 

AMPL/CAL Stufenlose Einstellung der Ablenkkoeffizienten. 

Wenn dieser Knopf gezogen ist, wird die Polaritat des Kanals invertiert. 
Eingangskopplung-Scfialter AC Signalkopplung fiber einen Sperrkonriensator 

O Kanaleingang geerdet, Signalleerlauf 
DC Direkte Kopplung 

(Wenn keine Taste eingedriickt ist, ist Einstellung AC wirksam.) 
POSITION Stufenlose Einstellung bewirkt vertikale Verschiebung des betreffenden 

Kanals. 

VOREINSTELL-BEDIENUNGSORGANE 

AusgJeich des Stufenabschwachergleichgewichtes 
*^'^1 ^ Verstarkereinstellung des Stufenabschwacheis 
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2.2.2. Horizontalablenkung (X) 



Abb. 2.4. Horizontalablenkung 

1 . Horizontaiablenkungsart-Schalter 

MAIN TB Die Horizorttalablenkung wird vom Hauptzeitablenkgenerator bewirkt. 

Ein Tell der Darslellung wird aufgehellt wenn die verzbgerte Zeitablenkung 
eingeschaltet i$t. 

EXT X DEFL Horizontalablenkung wird bewirkt dutch ein Signal kommend von: 

— der Eingangsbuchse des Horizontalverstatkers 

— einem der vertikalen Kanale Oder 

— dem Netz 

DEL'D TB Die Horizontalablenkung wird worn verzogerten 2eitablenkgenerator 

bewirkt. Wenn keine Taste eingedriickt ist, dann gilt MAIN TB. 

2. Position und Dehnung der Zeitablenkung 

POSITION Stufenlose Einstellungder horizontaten Verschiebung der Darstellung. 

TB M AGN Zug-Druck Schalter fur 5-fache Steigerung der Zeitablenkkoeffizienten. 
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2.2.3. Hauptzeitablenkung 




Abb. 2.5. Hauptzeitablenkung 



1 , Hauptzeitablenkurg-Wahlschalter 



AUTO 

TRIG 

SINGLE 



2. Schalter TIME/DIV or 
DELAY 



Wenn keine Triggerimpulse vorhanden sirtd, ist der Hauptzoitablank- 
generator freilaufend. 

Die Hauptzeitablenkung wird auf normaie Welsa gatriggert. 

Single sweep Zeitabienkung. Nach Betatigung der Taste Single lauft der 
Hauptzeitablenkgenerator nur einmal ab. Wenn keine Taste eingedriickt ist, 
arbeitet die Zeitabienkung in Betriebsart Single Sweep. 

Stufenweise Einstellungder Zeitkoeffizienten der Hauptzeitablenkung; 
Drehschalter mit 22 Stellungen. Wenn die verzogerte Zeitabienkung 
wirksam ist, dann ist die Verzogerungszeit nach der die verzogerte Zeit- 
abienkung startet gegeben durch die Einstellung der Heiipotentiometer 
"DELAY TIME" mal TIME/DIV Koeffizient dieses Schalters. 



TIME/DIV CAL 

3. LEVEL/SLOPE 

4. Anzeige NOT TRIG'D 

5. Hauptzeitablenkung 
Trigger quel le-Wahlschalter 



Stufenlose Einstellung des Zeitkoeffizienten. 

Stufenlose Einstellung zur Wahl des Triggerpegeis bei welchem der Zeit- 
ablenkgenerator startet. Der Zug-Druckschaiter gestattet Wahl der Triggerung 
auf der positiv Oder negativ gerichteten Fianke des Signals. 

Leuchtet auf wenn keine Triggerung des Hauptzeitablenkgenerators erfoigt ist. 
Dieser Schalter besteht aus vier Tasten (A, B, C, D) fiir die Wahl des Trigger- 
signals von einem der Vertikalablenkungskanale. Wenn die beiden Tasten A 
und B eingcdriickt sind, wird das zusammengesetzete Triggersignal gewahit. 
Wenn die beiden Tasten B und C eingedriickt sind, wird ein Teil der Netz- 
spannung als Triggersignal verwendet. 

Wenn die beiden Tasten C und D eingedriickt sind, wird das Signal welches 
an Buchse EXT liegt als Triggersignal verwendet. Falls keine Taste eingedriickt 
ist, ist Signal A eingeschaltet. 
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2.2.4. Verzogerte Zeitablenkung 



Abb. 2.6. Verzogerte Zeitablenkung 




1, SchalterTtME/DIV 



TiME/DiV CAL 
2. DELAY TIME 



3. STARTS/TRIG 



4. LEVEL/SLOPE 



5- Verzogerte Zeitablenkung 
Triggerquelle-Wahlschalter 



Stufenweise Einstellung der Zeitkoeffizienten der verzogerten Zeitablenkung: 
Drehschalter mit 14 Stellungen. In Stellung OFF wird die verzogerte Zeit- 
ablenkung abgeschaltet. 

Stufenlose Einstellung der Zeitkoeffizienten der Zeitablenkung. 

Kalibfierter Helipatentiometer zur Einstellung der Verzogerungszelt, nach 
welcher der verzogerte Zeitablenkgenerator wirksam wird. Diese Verzogerungs- 
zeit ist gegeben durch die Einstellung DELAY TIME mal TIME/DIV 
Koetfizient der Hauptzeitablenkung. 

Wenn Taste STARTS eingedriickt ist, startet sofort nach der Vcrzogerungs- 
zeit die verzogerte Zeitablenkung (die verzogerte Zeitablenkung erfordert in 
diesem Falle keinTriggersignal). Wenn Taste TRIG eingedriickt ist startet 
die verzogerte Zeitablenkung nach der Verzdgerungszeit nach Empfang eines 
Triggerimpuises. Keine Taste gedriickt hat die gleiche Wirkung wie Taste 
STARTS gedruckt. 

Stufenlose Einstellung zur Wahl des Triggerpegels bei welchem der 
verzogerte Zeitablenkgenerator getriggert wird. Der Zug-Druck Schalter 
gestattet Wahl der Triggerung auf der positiv Oder negativ gerichteten Flanke 
des Signals. 

Dieser Schalter besteht aus vier Tasten (A, B, C und D) fiir die Wahl des 
Triggersignals von einem der Vertikalablenkungskanale. Wenn die beiden 
Tasten A und B eingedruckt sind, wird das zusammengesetzte Triggersignai 
gewahit. 

Palis keine Taste eingedruckt ist, ist Signal A eingeschaltet. 
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2.2.5. Bildteii 

1. POWER/I LLUM Stufenlose Einstellungder Rasterbeleuchtung, kombiniert mit Ein/Aus- 

Netzschalter. Signallampe zeigt Betriebszustand (ON) an. 

2. INTENS Stufonlose Einstellungder Bildhelligkeit 

3. FOCUS Stufenlose Einstellung der Fokussierung des Elektronenstrahls. 

Verschiedenes 

1. CAL Ausgangsbuchse fur die Kalibrierung: 

— der Verstarkung des Vertikalablenkverstarkers 

— der Frequenzkompensation von Abscbwacher-Messkopfen. 

Geeignet fur Spannungs-Messkopfe und Strommesskdpfe. 



2.3. GRUNDEINSTELLUNGEN 

Bevor mit dem Oszillografen Messungen ausgefiihrt warden, muss man sich uberzeugen dass der Stufenab- 
schwacher-Ausgleich und die Verstarkungskalibrierung fur alle Kanale einwandfrei eingestellt sind. 

Falls erforderlich, wie foigt handein: 

1 , Elnstellen des Stufenabschw^ber-Gleichspannungsgieichgewichts 

- Taste MAIN T6 des Horizontalablenkungsschalters eindrucken. 

— Taste AUTO des Hauptzeitablenkungsschalters eindrucken. 

— Mit Einstellern INTENSITY und FOCUS die Bildscharfe adjustieren. 

— Die entsprechende Kanaltaste des Vertikalablenkungsschalters eindrucken. 

- Taste 0 des Eingangskopplungsschalters eindrucken. 

- Mit Knopf POSITION das Bild derart einstellen, dasses sich ungefahr in der Mitte des Schirms befindet. 
— Den stufenlosen Einsteller AMPL auf CAL stellen. 

— Es ist darauf zu achten dass betm Drehen des Stufenschalters 

AMPL das Bild nicht springs. 

Wenn notig, Regler BAL einstellen, 

— Den Vorgang fur jeden Kanal wlederholen. 

2. Verstarkungskalibrierung 

Wenn nicht anders erwahnt befinden sich die Einstellelemente 
in den gleichen Stellungen wie beim vorgehenden Verfahren. 

- Schaiter AC-O-DC auf AC stellen, 

— Schaiter AMPL auf 0.5 V und den stufenlosen Einsteller 

auf CAL stellen. 

— Kanaleingang mit Ausgang CAL verbinden., 

— Kontrollieren ob die Vertikalablenkung genau 6 Div. bctragt. 

Ndtigenfall Regler CAIN adjustieren. 

— In diese Kalibrierung kann ein Abschwacher-Messkopf 
einbezogen werden. Der Abschwachfaktor des Messkopfs 
muss in Bezug auf die Stellung des Schalters AMPL in 
Betracht gezogen werden, 

— Den Vorgang fur jeden Kanal wlederholen. 



2.4. BEDIENUNGSANLEITUNGEN 

2.4.1. Allgemeioes 

Vor dem Einschalten iiberzeuge man sich ob der Oszillograf einwandfrei den INBETR 1 EBN AHM E Vorscbriften 
gemass (Abschnitt 2.1 .) instailiert ist und dass die erwahnien Sicherheitsmassnahmen eingehaltcn wurden. 

2.4.2. Vertikalablenkung 

Zur Darstellung der gewunschten Kanale die entsprechenden Tasten des Vertikalablenkungsschalters eindrucken. 
Wenn zwei Oder mehr Bildsignale dargestellt werden, kann die Darstellung in alternievender oder gechoppter 
Betriebsart erfolgen. In der alternierenden Betriebsart werden die Kanale hintereinander dargestellt; beim 
Rucklauf der Hauptzeitabienkung wird die Darstellung von einem Kanal auf den anderen umgeschaltet. 
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In der gechoppten Betriebsart werden die Kanale wahrend der Zeitablenkung von einem auf den anderen 
umgeschaltet. In der gechoppten Betriebsart ist die Darstellungszeit ca. 500 ns pro Kanal. Ab /03 Version; 

0,5 und 2 /is, schaltbar, siehe Abb. 3.18. 

Fiir eine gute Darstellung ist es ubiich bei hoheren Ablenkgeschwindigkeiten die alternierende Betriebsart 
anzuwenden und bei niedrigeren Ablenkgeschwindigkeiten die gechoppte. 

Es ist zu beachten dass bei zusammengesetzter Triggerungsart die alternierende Darstellung gewahit wird, weil 
sonst die Chopperimpulse die Triggerschaltung beeinflussen. 

Die zu beobachtenden Signale sind an die Buchse (n) A ... D zu legen und der AC/O/DC Schalter ist abhangig 
von der Zusammensetzung der Signale auf AC oder DC zu stellen. Da der vertikale Verstarker gleichspannungs- 
gekoppell ist, ist die ganze Bandbreite des Cerates verfugbar und die Gleichspannungskomponenten werden in 
Stellung DC des AC/0/DC-Schallers als Biidverschiebungen sichtbar. 

Sind kleine Signale hohen Gteichspannungen uberlagert kann dies storend sein. Jede Abschwachung des Signals 
verursacht auoh eine Abschwk;hung der kleinen Wechselspannungskomponenten. In diesem Falle ist der 
Eingangsschalter in AC Stellung zu bringen wodurch ein Sperrkondensator die Gleichspannungs- und Nieder- 
frequenz-Signale unterdriickt. Dies hat Dachschrage zur Folge bei Darstellungen von Niederfrequenzsignaien, 
Stellung 0 unterbricht das Signal und etdet den Verstirkereingang um den 0 V Pegel schnell bestimmen zu 
konnen, 

Mit Hilfe der Einstelier POSITION lasst sich die Darstellung in vertikaier Richtung verschieben, Es ist zu 
beachten, dass bei zusammengesetzter Triggerungsart der Trigger-Startpunkt von der vertikalen Verschiebung 
beeinflusst wird. 

2.4.3. Horizontalablenkung 

Abhangig von der Stellung des Horizontalablenkungsschalters ist folgende Horizontalablenkung moglich; 

- Hauptzeitablenkung 

- Ext. X-Ablenkurtg 

- Verzogerte Zeitablenkung 

Mit Einstelier POSITION kombiniert mit der Dehnung der Zeitablenkung kann die Darstellung in horizontaler 
Richtung verschoben werden. 

Wenn Taste MAIN TB Oder DEL'D TB eingedriickt ist. wird die Horizontalablenkung von der Hauptzeit- 
ablenkung bezw. der verzogerten Zeitablenkung bewirkt. Wenn Taste EXT X DEFL eingedruckt ist, wird 
Horizontalablenkung bewirkt durch: 

— Einen der Vertikalablenkungskanale A, B, C Oder 0 
— Netzspannung 
— Extern uber Buchse EXT 

2.4.4. Hauptzeitablenkung 

Lineare Horizontalablenkung ist verfiigbar wenn Taste MAIN TB der Horizontaldarstellungsschalter 
eingedruckt ist. 

Die Betriebsart der Zeitablenkung ist m!t den folgenden Schaltern wahlbar: 

AUTO — Zeitablenkung freilaufend, auch wenn keine Triggerimpulse aniiegen. 

Folglich ist das Bild immer sichtbar. 

Betriebsart AUTO kann in alien Fallen verwendet werden, in welchen 
auch Betriebsart TRIG anwendbar ist, ausgenommen bei Signaifrequenzen 
niedriger ais 10 Hz oder Impulsreihen mit einer "AUS" Zeit Ciber 1 00 ms. 
Sobald Triggerimpulse vorhanden sind. wird der Freilauf der Zeit- 
ablenkung automatisch beendet und wird der Zeitablenkgenerator normal 
getriggert. 

TRIG — Die Zeitablenkung wird sichtbar sobald Triggerimpulse vorhanden sind 

und die Triggerpegeleinstellung korrekt ist. 

SINGLE — Die Zeitablenkung iauft nach Empfang eines Trigger impulses nur 

einmal ab. Nach diesem "Sweep" muss die Zeitablenkung durch 
Eindrucken der Taste SINGLE erneut eingestellt werden. 

Wenn einmalige Vorgange beobachtet (und in der Regel fotografiert) 
werden mussen, ist es oft wunschenswert dafiir zu sorgen, dass nur ein 
Sagezahn erzeugt wird, selbst wenn moglicherweise nach Darstellung dieses 
Vorgangs mehrere Triggerimpulse erzeugt wiirden. 
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2.4.6. Triggerung 

Wenn ein oder mehrere Signale dargestellt werden sollen, muss um ein stiHstehendes Bild zu erhalten, die 
Zeitablenkung immer an einem festen Punkt des Signals gestartet werden. 

Der Zeitablenkgenerator wird deshalb von Triggerimpulsen gestartet, die abhangig von der Stellung des Haupt- 
zeitbasis-Triggerquelle-Wahlschalter, lolgenden Signalquelien entstammen: 

— Einer der Vertikaiablenkungskanale A, B, C oder D 
— Zusammengesetztes Signal 
— Netzspannung 
— Externe Spannung 

Die Amplitude der Triggersignale von einem der Vertikaiablenkungskanale. oder vom zusammengesetzten Signal 
1st proportional zur Vertikaiablenkung des Bildes und daher von der Einstellung des EIngangsabschwacher 
abhangig. 

Pur zusammengesetzte Triggerung mussen die Taste A und B eingedriickt werden. Bel dieser Betriebsart wird 
das Triggersignal dem gemeinsamen Vertikalablenkungsverstarker entnommen. 

Zusammengesetzte Triggerung ermdglicht: 

a. Triggerung durch Differenzsignale, mit beispielsweise dem Gerat in Betriebsart A+B und mit einer der 
Eingangsspannungen inverlierl. 

b. Darstellung von zwei bis vier Signalen mit verschiedenen Frequenzen ohne Bsziehung zueinander, 

In diesem Fall mussen die Triggerpunkte der verschiedenen Signale im gleichen Triggerpegelbereich liegen. 

Bemerkung: — Bei Triggerung in der zusammengesetzten Betriebsart, muss die Darstellung immer in 
Betriebsart ALT erfotgen. 

In Betriebsart CHOP wirken die Chopper-Impulse als Triggerimpulse und verursachen dedurch 
ein unstabiles Bild. 

- Bei zusammengesetzter Triggerung wird der Triggerpunkt des Signals auch vom Vertikal- 
einsteller POSITION bestimmt. Bine kleine Modifikation fur "AC" zusammengesetzte 
Triggerung lost dieses Problem. Beschreibung (nur In Englisch) im Abschnitt 3.2.2. 

Netztriggerung wird durch Eindriicken der beiden Tasten B und C bewirkt. 

Die Hauptzeitablenkung wird von einem Tell der Netzspannung getfiggert. Die Kopplung mit der Netzspannung 
wird mit Hilfe einer optUchen Trennschaltung erlangt. dadurch bleibt das Gerat von der Netzspannung isoliert. 
Externe Triggerung wird durch Eindrucken der beiden Tasten C und D bewirkt, 

Die Hauptzeitablenkung wird nun von einem an BUCHSE EXT angelegten externen Signal getriggert. 

Mit Einsteller LEVEL istder Triggerpunkt auf der Flanke des Signals wahibar. 

Der Zug-Druck Schaiter SLOPE erlaubt die Wahl der positiv oder negativ gerichteten Flanke, 

Wenn der Hauptzeitbasisgenerator keine Triggerimpulse erhalt, dann leuchtet Anzeige NOT TRIG’D auf. 

Im SINGLE SWEEP-Betrieb leuchtet diese Anzeige wenn der Zeitablenkgenerator erneut eingestellt wurde und 
das Erscheinen des nachsten Triggerimpulses erwartet. 

Die Ablenkzeit der Hauptzeitablenkung wird mit Knopf TIME/01 V or DELAY TIME eingestellt. Wenn die 
verzbgerte Zeitablenkung eingeschaltet ist, dann ist die Zeit zwischen dem Start der Hauptzeitablenkung und 
der verzbgerten Zeitablenkung vom Produktder Einstellung des 10-Drehungsknopfes DELAY TIME mal der 
Einstellung des Ablenkzeitschalters MAIN TB gegeben. 

Mit dem inneren Knopf lassen sich Zeitablenkzeiten zwischen den Stufen einstellen. Fur Zeitmessungen muss 
dieser Knopf immer auf CAL stehen. 

Der Koeffizient TIM E/DI V der Zeitablenkung lasst sich durch Ziehen des Zug-Druck Schalters TB MAGN 
5-fach dehnen. 

Mit Einsteller HOLD OFF lasst sich die Sperrzeitdes Hauptzeitablenkgenerators variieren. Dies ist die Zeit 
die der Zeitablenkgenerator bendtigt bis er zum Empfang des n^sten Triggerimpulses bereit ist. Einsteller 
HOLD OFF ermdglicht eine stabile Darstellung von komplizierteren Signale, z.B. periodische Doppelimpulse, 
Der normale Stand des Einstellers HOLD OFF ist Rechtsanschlag. Linksdrehung erweitert die Sperrzeit, 

2.4.6. Verzdgerte Zeitablenkung 

Wenn Taste MAIN TB des Schalters fiir die horizantale Darstellung eingedriickt ist und der Knopf TIME/DIV 
der verzbgerten Zeitablenkung nicht in Stellung OFF ist, wnrd ein Tell der Hauptzeitablenkungslinie zusatzlich 
aufgehellt. 

Der Zeitpunkt des Starts der verzbgerten Zeitablenkung wird von den Einstellungen des Knopfs TIME/DIV der 
Hauptzeitablenkung und des 10-Drehungsknopfes DELAY TIME bestimmt. Wenn Taste STARTS des Schalters 
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I.Generalites 



1.1. INTRODUCTION 

L'oscilloscope portatif haute frequence PM 3244 pr&ente quatre voies identiques be deviation verticale a haute 
sensibilite (5 mV/div) et sur une latgeur de bande Stendue de 50 MHz. 

II V a un large choix de deviations verticales possibles: une, deux, trois ou quatre voles (alternees ou decoupees). 
De plus, les deux premieres voies peuvent etre additionn^es et aussi lesdeux dernieres voies. La polarite de 
chaque vole peut etre inverses. 

Pour ce qui est des deviations horizontales possibles, on distingue: la delation de base de temps principale 
(avec ou sans base de temps retardee intensifiee). ia deviation de base de temps retardee ou la deviation externe. 
SI I'on excepte la source de d^clenchement normal, le PM 3244 offre un dedenchement composite. 

Get oscilloscope se caracterise par une alimentation a faible dissipation fonctionnant pour une tension 
alternative entre 90 et 270 V ou pour une tension continue entre 100 et 350 V. 




Fig. 7.7. Oscilloscope portatif a quatre voies PM 3244 
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1.2. CARACTERISTIQUES TECHNIQUES 

Les specifications sort valables aprM que I'appareil a ete prechauffe pendant 1 5 minutes. 

Les valeurs indipuees avec tolerance sont garanties. Les chiffres sans tolerance ne servent qu’a litre d'information 
et correspondant aux characleristiques d'un appareil moyen. 

Cet appareil a ete concu et teste conformement a la norme C.E.1. 348 pour appareils de classe I. A sa livraison 
il repond aux regies de securite. La pr^nte notice comporte les informations et les avertissements necessaires 
a I'utilisateur afin d'assurer ie fonctionnement de I'appareil dans les conditions de securite et de le maintenir 
conforme a la norme. 

Designation Speciiication Information supplementaire 



1.2.1. Tube a rayons cathodiques 

Type PHILIPS D14-125 GH/08 



Aire de mesure 80 mm x 100 mm 

Typed'^cran PhosphorePSI (GH) 

Vitesse d’ecriture photographique > 750 cm/ps 



Tension d'acc^lSratlon totaie 
Graticule 

Illumination de graticule 



lOkV 

Divisions 8 x 10 cm avec 
subdivisions de 2 mm sur les 
axes centraux. 
Continuellement variable 



1.2.2. Deviation verticale (Y) 
Nombre de voies 
Modes d'affichage 



Temps d'affichage par voie en 
mode decoupe 
Gamme de frequence 



Voie A seulement 
Voie B seulement 
Voie C seulement 
Voie D seulement 
Voies A+B additionnees 
Voies C~tD additionnees 
Ces modes peuvent tous etre 
decoup« ou altemes. 

Toutes les voies peuvent etre 
inversees. 

Environ 500 ns 

Continu a 50 MHz 



10 Hz a 50 MHz 



Tube a face rectangulaire, type domed 
mesh, posi-accelerateur, couche 
phosphore doublee de metal 



en option, couche phosphore P1 1 (BE) 
OUP7IGM) 

Mesure avec un appareil photographique 

Steinheil Oscillophot M5 

Ouverture: 1:1,2 

Rapport objet/image: 1:0,5 

Film: Polaroid 410 (10000 ASA) 

pasde pr^-voilage 

Phosphore du type P31 (GH) 



Les lignes interrompues indlquent les 
points 10 % et 90 % pour la mesure du 
temps de montSe. 

Luminosit4 maxImale nettement visible 
dans les conditions d'4clalrage normales 
de laboratoire. 



Quatre voies Identiques, A, B, C et D 



A partir de la version /03: 0,5 ou 2 ps, 
commutable. Voir fig. 3.18. 

Couplage continu 

Largeur de bande superieure —3 dB 

CcHjpiage capacitif 

Largeur de bande superieure —3 dB 



Temps de montee 7 ns 

Depassement ± 2 % max. 



Impulsion d'essai avec temps de montee 
1 ns, deviation de 6 divisions et temps de 
repetition de 1 ps 
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Designation 


Sp6afication 


Information supplementaire 


Coefficients de deviation 


5 mV/DIV a 2 V/DIV 


En 9 positions etalonnees (progression 
1-2-5), avec commande non-calibree 
continue 1 : > 2,5 par potentiometre 


Precision 


+ 3% 




Tension d'entree 


± 400 V max. 


Tension continue -t Crete de tension 
alternative. En positions 5 mV/DIV a 
20 mV/DIV de I'atienuateur d'entree 
reduction de la tension d'entree 
maximale admise a frequences 
> 500 kHz. Voir Fig. 1 .2. 


Deviation maximale 


24 divisions 


Pour tensions sinusoi'dales jusqu'S 15 MHz 




> 6 divisions 


Pour tensions sinusoidales de 15 MHz 
a 50 MHz 


Amplitude totale maxi 


24x reglage d'attynuateur 


Attynualeurs en position CAL 


en modes A-B et C-D 


Gamme de decadrage 


16 divisions 




Rejection en mode common 


> 100:1 a 1 MHz 


Apres de ryglage 


Diaphonie entre voies 


36 dB max. 


Pour toutes combinaisons d'attynuateurs, 
La ryference est 6 div. d'amplitude (0 a 
50 MHz), mode dycoupy. 


Instability, derive de trace 


< 0.3 div/h a 20 °C 


Apry$ 15 min. de pry-chauffaga 


Oyrive de tempyrature 


< 60pV/°C typique 


Balance d'attynuateur 


< 0,3 div 


En commutant entra positions 
d'attynuateur 


Entrye 


Impydance 


1 Mohm//15 pF 




Couplage 


AC-0- DC 




Temps RC 


22 msec 


Commutateur de couplage sur "AC” 


Retard de signal visible 


20 nsec 




Deviation horizontale (X) 


Modes d'affichage 


- Base de temps principale 

- Base de ten^ principale 
intensifiye par base de 
temps de retardee 

- Base de ternps retardee 






- Fonctionnement X/Y 


Fonctionnement X/Y quatre traces 
avec deviation X par une des 4 voies 
verticales, un signal externe ou le 
signal d'alimentation 


Amplificateur de deviation horizontale 




Largeur de bande 


Continue a 1 MHz 


Sur 6 divisions 
Limite superieure —3 dB 


Coefficient de deviation 


450 mV/div 


A I'aide de I'entree EXT 




Coefficients d'attenuateur 


S'appliquent lorsqu'une des voies 




vertical 


verticales est utilisee a la deviation 
horizontale 


Precision 


±10% 


Utilisant un canal vertical pour 



deviation horizontal 



Impedance d'entree 



1 Mohm//15 pF 




44 



Designation 


Sp^ification 


Information supplementaire 


Difference de phase entre 
ampl. de deviation vert, et 
ampl. de deviation horizontale 


inferieure a 3° 


a 100 kHz 


Deviation par tension secteur 


8 divisions 


La deviation depend de la tension 
secteur et est regie sur B DIV pour 
tension secteur 220 V a I'usine 


Base de temps principale 


Fonctionnement 


Automat ique 


En mode automatique, la base de 




Declenche 


temps est en fonctionnement libre env. 




Baiayage unique 


100 ms. apres la disparition du signal 
de declenchement. 


Coefficients da temps 


0.5S./DIV ... 50ms./OIV 


En 22 positions etalonnees 
(progression 1-2-5) 

Commande continue non-etalonnee 
1 : > 2,5 


Precision 


± 3% 


± 5 % pour 0,5 s/DIV et 0.2 s/DIV 
±5% pour 100 ns./DIV et 50 ms./DIV 


Base de temps retardee 


Demarre immediatement apres 
le temps de retard ou est 
declenchable apr^s le temps 
de retard 




Coefficients de temps 


1 ms./OIV ... 60 nt./DlV 


En 14 positions ^talonn4es 
(progression 1-2-5) 

Commande continue non-^talonn^e 
1 : > 2.5 


Precision 


±3% 


±5% pour 100 ns./DIV et 50 ns./DIV 


Agrandisseur de base de temps 


Agrandissement 

Vitesse de baiayage efficace 


x5 




maximale 


10 nsec/DIV 




Tolerance supplemeotaire 


±2% 




Declenchement de la base de temps principale 




Source 


Interne 


A partir de la vole A, B, C ou D 




Composite 

Secteur 






Externe 




Largeur de bSnde de 
declenchement 


Continu a 50 MHz 


Limite sup^rieure — 15 dB 


Sensibiiite de declenchement 


Interne < 0,5 DIV 


0,3 DIV typique 




Externe <250 mV 


150 mV typique 


Selection de pente 


+ OU- 




Impedance d'entree pour 


1 Mohm//15 pF 


Identique pour chaque entree de 


declenchement externe 




dwiation verticale 


Tension d'entree 


+ 400 V max. 


Tension continue + Crete de tension 



alternative 




1.2.7. 



Declenchement de la base de temps retards 



fdentique au declenchement de la 
Source 



Retard de balayage 

Temps de retard 



Erreur suppiementaire du 
temps de retard 
Jitter du temps de retard 

1 .2.8. Unite d'etalonnage 
Tension 
Courant 
Precision 
Frequence 
Protection 

1.2.9. Alimentation 
Tensions secteur 

Frequence secteur 
Fusible secteur incorpor^ 
Consommation 



base principale sauf: 

Interne 

Composite 

Continuellement variable entre 
0,3x et > 1 0x le coefficient de 
temps de la base de temps 
principale 

0,5% 

< 1 : 20.000 

3Vcc 
6 mA 
± 1 % 

2kHz±2% , 

La sortie est exempte de 
courts-circuits. 

90 ... 270 V en alternatif 
ou 100 ... 350 V en continu 
46 ... 440 Hz ou continu 
1.6 A action differee 
29 W 



A partir de la voie A, B, C ou D 

Reglable a i'aide d'un potentiometre 
10-lours 



Onde carrSe, ligne de base 0 V 
Par le boude de courant 
Pour la tension et le courant 



En unc gamme 

Pour toutes tensions secteur 



1 ,2.10< Donnies d'environnement 



Les donn6es d'envrronnement ne s'appliquent que lorsque I'appareil est contrdlS conformement aux processus 
officiels. Pour plus de details sur ces processus et les crrteres de panne, s'adresser i I’organisation Philips locale 
ou a M.V. Philips' Gloeilampenfabrieken, Test and Measuring Department, Eindhoven, Holland. 



Temperature ambiante 


+5 °C ... +40 
-10 oc ... +55 
-40 °C ...+70OC 


Gamme nominale d'utllisation 
Gamme iimite de fonctionr^ement 
Gamme d'emmagasinage et de transport 


Altitude 


5000 m 
15 000 m 


Fonctionnement 
A I'arrSt 


Humidity 


L'appareil repond aux normes 
lEC 68 Ob 




Choc 


1000 chocs de 10 g, 'A sinusoi'de, 
duree 6 ms, dans chacune des 
trois directions 




Vibration 


30 min. dans chacune des trois 
directions, 10-150 Hz; 0,7 mm 
crete-a<rete ei 5 g acceleration 
maximale 




Temps de retablissemcnt 


30 minutes (en fonctionnement 
normal) 


quand I'appareil passe de — 1 0 °C a 
+20 °C a 60 % d'humidite relative 


Perturbation clectromagnetique 


L'appareil repond aux normes 
VDE.Storgrad K 
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Longueur 410 mm Non compris commandes, couvercle 

et pieds 

Largeur 316 mm 
Hauteur 154 mm 
Poids 9,7 kg 

1.2.12. Accessoires livres avec I'appareil 
Fillre de contraste 

Couvercle frontale avec remplacements pour accessoires 

Visiere pliante PM 9366 

Adaptateur BMC banane PM 9051 

Borne CAL • Adaptateur BNC 

Notice d'emploi et d’entretien 

4x Sonde 10:1 PM 9350/PM 8927 



1 .2.1 1 . Caracteristiques mecaniques 

Dimensions 



1.2.13. Accessoires en option 

PM 9335 Sonde 1:1. cible 1 .5 m 
PM 9335U Sonde 1:1, cable 2,5 m 
PM 9350 Sonde 10:1, cable 1 .5 m 
PM9350L Sonde 10:1, cible 2,5 m 
PM 8927 Sonde 10:1, cable 1,5 m 
PM8927L Sonde 10:1, cable 2.5 m 
PM 9358 Sonde 100:1,5,6 kV max. 

200 Mohm//2 pF 

PM 9347 Sonde T.V. active, 10:1, 11 pF 
PM 9352 Sonde miniature active 10:1 
100 kohm//6 pF 



PM 9353 Sonde F ET active 2 : 1 

1 Mohm//3,5 pF 

PM 9355 Sonde de courant 12 Hz ... 70 MHz 
PM 9346 Alimentation de sonde 

PM 8960 Jeu pour montage en rack 19” 

PM 8992 Sacoche pour accessoires 

PM 9380 Appareil de photographie 

d'osctllogrammes 

PM 8971 Adapteur de camera pour PM 9380 

PM 8910 Filtre Polaroid 

PM 8980 Visi4re longue 

PM 8901 Jeu de batteries 

PM 8991 Chariot 




Fig. 7.2. Reduction de ia tension d'entree maximale en fonction de la frequence 





Fig. 2. 1. Dipose du couvercle frontal 
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2. Mode d’emploi 

2.1. INSTALLATION 

2.1.1. Demontage et montage du couvercle frontal 

Demontage: 

— Tourner le bouton au centre du couvercle d'un quart de tour vers la gauche (position UNLOCKED). 

— Enlever le couvercle. 

Montage; 

— Tourner le bouton de verrouillage vers position UNLOCKED 
— Fixer le couvercle sur la partie avant de I'oscilloscope. 

— Enf oncer le bouton et le tourner d'un quart detour vers la droite (position LOCKED). 

Remarque: Pour faire pivoier la poignie, U faut enfoncer les boutons-poussoirs aux etriers. 

ATTENTION: Le present appareil produit des tensions elevees et ne peut done pas etrs utilise avec les plaques 
du chassis deposees. La fiche secteurdoit etre enlevee et tous les points haute tension decharg^s 
avant da proceder a n'importe quel travail d'entretien. 

Avant de proc^er d toute autre connexion, la borne de terre de I'appareil doit Itre reliee a la 
ligne de terre du reseau (voir mise a la terre). 

2.1.2. Adaption d la tension secteur et fusible 

La capacity d'utilisation a toute tension secteur comprise entre 90 et 270 V alternatif ou entre 100 et 350 V 
continu supprime la necessity d'adapter le PM 3244 a la tension secteur locale. 

La porte-fusible mont4 sur le panneau arriere porte un fusible a action retard^e de 1 ,6 A (pour toute tension 
reseau). 

S'assurer que des fusibles correctement calibres et du modele convenable sont utilise en cas de remplacement. 

II faut eviter d'utiliser des fusibles r^pares et de court<ircuiter des porte-fusibles. En cas de remplacement 
d'un fusible I'appareil doit §tre d^branche de toutes sources de tension. 

2.1.3. Mise a la terre 

Avant toute mise sous tension, I'appareil doit 4tre connecte a la terre de I'une des manieras suivantes: 

- Par la borne de terre de I'appareil (symbole 1 . 

— Par le cordon secteur i trois conducteurs. La fiche secteur ne doit 6tre introduite que dans une prise 

possSdant un contact de terre. La mise a la terre ne doit pas ^tre elimin6e par I'empioi d'un cSbte prolonga- 
teur sans conducteur de terre. 

ATTENTION ; Toute interruption de la ligne de terre, a I'int^rieur ou a I'ext^rieur de I’appareil ou le 

d^branchement de la borne de terre peuvent rendre I'appareil dangereux. L'interruption inten- 
tionneile est formellement interdite. 

Lorsqu'un appareil passe d'un endroit froid a un endroit chaud, ta condensation peut 
provoquer un certain risque. En consequence, il faut appliquer strictement les prescriptions de 
mise e la terre. 

2.1.4. Demontage 

L'ouverture des capots ou la depose d’organes, a I’exception de ceux directement accessibles a la main sont 
susceptibles de mettre a jour des composants et des connecteurs sous tension. 

L'appareil doit etre debranche de toute source de tension avant de proceder a un reglage, un remplacement, 
une operation d'entretien ou une reparation demandant l'ouverture de I'appareil. 

Au cas oil le reglage, I'entretien ou la reparatiorrde I'appareil ouvert sous tension sont inevitables, seule une 
personne qualifiee peut se charger de cette tache. 

Le remplacement d'une fiche secteur se fait aux risques et perils de I'utilisateur. Apres le remplacement d'une 
fiche secteur, un test haute tension conforme a la norme CEI 348 est fortement recommande. 

Ne pas oublier que les condertsateurs a I'interieur de I'appareil peuvent etre charges, meme si I'appareil est 
deconnecte de toute source de tension. 

2.1 .5. Enclenchement 

Le commutateur POWER est incorpore dans la commande d'illumination de graticule I LLUM (panneau avant), 
juste sous le bord de I'ecran. 

L'oscilloscope ne doit jamais etre enclenrfie iorsqu'une platine ou un bloc a ate enleve. Ne deposer de platine 
ou de bloc qu'une minute au moins apres la mise hors service de l'oscilloscope. 





BOUTONS, DOUILLES ET LEURS FONCTIONS 
Deviation verticale 



Fig. 2.3. Deviation verticale 
1 SSIecteur de deviation verticals 
Bouton A voieA 

Boutons A+B votes A et B additionn^s alg^brlquement 
Bouton B voie 6 

Bouton C voieC 

Boutons C+D voies C et D additionn^ alg^briquement 
Bouton D voie D 

Toute combinaison des affichages pr6cites est possible. Si aucun bouton n'est enfonc^, la voie A est enclench^e. 



Les affichages mentionn^s en peuvent etre utilises en mode d«oup6 ou altern^. en fonction de la position 
du commutateur CHOP-ALT. Si aucun bouton n'est enfonc^ et quc deux voies ou plus sont enclenchees, 
I’aitichage est en mode decoupe. 

3. Commandes d’attenuateur 



AMPL/DIV Commande echelonnee des coefficients de deviation combinee avec: 

AMPL/CAL Commande continument variable des coefficients de deviation. Si ce 

bouton est tire, la polarite de voie est inversee, 

Commutateur de couplage AC Couplage de signal par I'interm^iaire d'un condensateur de blocage 
0 EntrMde voie connectee a la terre; charge interrompue 
DC Couplage direct 

Si aucun bouton n'est enfonce. AC est obtenu. 

POSITION Commande continument variable indiquant le decadiage vertical de la voie 

en question. 

COMMANDES DE PRE-REGLAGE 

Equilibrage de I'attenuateur par echelons 
Eialonnage d'amplitude de I'attenuateur par echelons 



Commutateur de couplage 
d'entree 
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2,2.2. Deviation horizontale 




Fig. 2.4. DMstion horizontale 



1 , S^lecteur de deviation horizontale 



MAIN TB 
EXT X DEFL 



La deviation horizontale est fournie par le g6n4rateur de base de temps 
principaie. Une partie de I'affichage est inten$ifi4 lorsque la base de temps 
retardee est mise en service. 

La deviation horizontale est obtenue a partir d'un signal externe prpvenant; 

- de la borne d'entr4e de I'amplificateur horizontal 

- d’une des voles de deviation verticale 

- du r4seau 



DEL’D TB La deviation horizontale est fournie par le generateur de base de temps 

retardee. Si aucun bouton n'est enforrce, la base de temps principaie est 
enclenchee. 



2. Positionnement et agrandisseur de base de temps 

POSITION Commande continument variable pour decadrage horizontal de I'affichage 

TB MAGN Commutateur push-pull qui augmente le coefficient de deviation horizontale 

d'un facteur 5. Ceteffetest nul en mode EXT X DEFL. 
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2.2.3. Base de temps principale 




Fig. 2.5. Base de Temps principale 



1. S^lecteur de base de temps principale 



AUTO 

TRIG 

SINGLE 



2. Commutateur TIME/DIV 
or DELAY 



TIME/DIV CAL 
3. LEVEL/SLOPE 



4. Indicateur NOT TRIC’D 

5. Selecteur de source de 
declenchement de la base 
de temps principale 



Le generateur de base de temps prirtcipale est en fonctionnement llbre en 
■'absence de signaux de declenchement. 

Le g^n^rateur de base de temps est d6ciench6 normaiement. 

Le generateur de base de temps ne d^marre qu'une seule fois k la r4ception 
d'une impulsion de declenchement. 

Si aucun boutortn'est enfor>c4, 1'appareil fonctlonne en mode SINGLE. 
Commande par Echelons des coefficients de temps pour la base de temps 
principale; commutateur rotatif a 22 positions. 

Si la base de temps retardee est en service, le temps de retard, a Tissue dupuel 
la base de temps demarre, est egal au reglage etaionne DELAY TIME x le 
coefficient TIME/DIV de ce commutateur. 

Commande continument variable des coefficients de temps. 

Commande continument variable pour selectionner le niveau de declenche- 
ment auquel le generateur de base de temps demarre. 

Le commutateur "push-puM” permet de choisir le declenchement soit sur 
la pente positive, soit sur la pente negative du signal . 

S'aliume lorsque le generateur de base de temps principale n'est pas 
declencdre. 

Ce commutateur comporte quatre boutons (A, B, C et D) servant a 
selectionner le signal de declenchement en provenance d'une des voies de 
deviation verticale. Lorsque les boutons A et B sont enfonces, le signal de 
declenchement composite est selectionne. Lorsque les boutons B et C sont 
enfonces, une partie de la tension reseau sert de signal de declenchement. 
Lorsque les boutons C et D sont enfonces, le signal applique au connecteur 
EXT sert de signal de declenchement. Si aucun bouton n'est enfonce, le 
signal de declenrdiement A est disponible. 
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2.2.4. Base de temps retardee 




Fig. 2.6. Bese de temps reterdSe 



1. Commutateur TlME/DfV 



TIME/DIV CAL 
2. DELAY TIME 



3. STARTS/TRIG 



4. LEVEL/SLOPE 



5. Selecteur de source de 
declenchement de la base 
de temps retardee 



Commande par «helon$ des coefficiertts de temps pour la base de temps 
retardee; commutateur rotatif k 14 positions. Comprend une position OFF, 
grice a laquelie le g^rr^rateur de base de temps retardee est dSclench^e. 
Commande continument variable des coefficients de ia base de temps. 
Potentiometre Stalonn^ k 10 tours pour ajuster le temps de retard, apres 
quoi la base de temps retardee est mis hors service. Ce temps de retard 
est ^al au r^lage DELAY TIME x le coefficient TIME/DIV de ia base 
de temps principale. 

Lorsque le bouton STARTS est enfonce, la base de temps retardee demarre 
imm^iatement apres le temps de retard, car elle ne requiert aucun signal de 
dTClenchement. 

Lorsque ie bouton TRIG est enfonce, la base de temps retardee demarre a 
la reception d'une impulsion de declenchement apres le temps de retard. 

Si aucun bouton n'est enfonce. on obtient !e meme effet que STARTS 
enfonce. 

Commande continument variable qui permet de selectionner le niveau du 
signal de declenchement auquel le generateur de base de temps retardee 
demarre. Cette commande comprend un commutateur push-pull qui permet 
de demarrer sur le front positif ou negatif du signal de declenchement. 

Ce commutateur comporte quatre boutons {A, B, C et D) servant a 
selectionner le signal de declenchement en provenance d'une des voies de 
dmiation verticale. Lorsque les boutons A et B sont enfonces, le signal de 
declerKhement composite est selectionne. 

Si aucun bouton n’est enf<»ice, le signal de declenchement A est disponible. 
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2.2.5. Tube a rayons cathodiques 

1. POWER/ILLUM 

2. INTENS 

3. FOCUS 

Divers 
1. CAL 



Commande continument variable de I'illumination de graticule; comprend 
le commutateur secteur. La lampe t^oin indique la position ON. 
Commande continGment variable pour la brillattce de la trace. 

Commande continument variable pour la focallsatlon du faisceau. 



Douille de sortie pour etalonnage: 

— du gain de I'amplificateur de d^iation verticals 

— de la compensation de frequence des sondes attenuatrices 
Appropri^ pour sondes de tension et de courant. 



2.3. 



REGLAGES PRELIMINAIRES r 

Avant de proc4der a des mesures i I'aide du present oscilloscope, verifier si I'equilibrage et 1‘^talonnage de gain 
de I'attenuateur par echelons sont ad^uatement ajustes pour toutes les voies. 

Au besoin, proceder comme4uit: 

1 , Equilibrage continu de I'attenuateur par Echelons 

— Enfoncer le bouton MAIN TB du selecteur ds deviation horizontale. 

— Enfoncer le bouton AUTO du $4lecteur de base de temps principale. 

— R^gier les commandes INTENSITY et FOCUS afin d'obtenir une trace netw et fine. 

— Enfoncer ie bouton de voie appropriee du selecteur de deviation verticale. 

— Enfoncer le bouton 0 du commutateur de coupiage d'entr^e. 

— R6gler le bouton POSITION de telle sorte que la trace se trouve quelque part au centre de I'^cran. 

— Mettre la commande continue AMPL sur CAL. 

— Verifier si la trace ne saute pas lorsque le commutateur AMPL est tourn^. 

Au besoid , ajuster la commande 6 AL . 

— Rep4ter ce processus pour chaque voie. 

2. Etalonnages du gain 

A moins qu'indiqu^ diff^remment, les commandes occupent les 
mSmes positions que pertdant le processus dterit ci-avant. 

— Mettre le commutateur AC-O-DC en position AC. 

— R6gler ia commande AMPL sur ,5 V et la commande continue 
sur CAL. 

— Connecter I'entr^e de voie a la sortie CAL. 

— Verifier si la delation verticale est de 6 divisions exactement. 

Au besoin, r^gfer la commande GAIN. 

— Une sonde attenuatrice peut §galement Stre incluse a cet ^talonnage. 

Dans ce cas, il faut tenir compte du facteur d'att^nuation de la 
sonde en fonction de la position du commutateur AMPL. 

— R^peter ce processus pour chaque voie. 

INSTRUCTIONS DE COMMANDE 




2.4,1, Generalites 

Avant d'enclencher I'appareil. s'assurer que I'oscilloscope esi regie conformement aux recommandations 
d'instaliation (section 2.1 .) et que les pr^utions dferites ont ete observees. 



2.4.2. Deviation verticale 



Pour representer les voies requises, il faut enfoncer les boutons correspondanis du selecteur de deviation 
verticale. Si deux traces ou plus sont affichees, Taffichage peut se faire soit en mode decoupe, soit en mode 
alterne. 

En mode alterne, les voies sont affichees successivement; pendant le rctour du spot de ia base de temps 
principale, I'affichage est commute d'une voie a I'autre. En mode decoupe, les voies sont commutees de I'une a 
I 'autre pendant le balayage de la base de temps. 
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Le temps d'affichage en mode decoupe est d'environ 500 ns. A partir de la version /03; 0.5 ou 2 ixs, 
commutable, voir fig. 3.18. 

Pour obtenir un affichage constant on utilise generalement le mode alterne a grandes vitesses de balayage et le 
mode decoupe a petites vitesses de balayage. 

A remarquer qu'en mode de declenchement composite, il faut chotsir le mode alterne, si non les impulsions de 
decoupage exerceraient une certaine influence sur le circuit de declenchement. 

Les signaux observes sont appliques aux prises d'entrees A ... D et le commutateur AC/O/DC est regie soil sur 
AC salt sur DC en fonction de la composition du signal. Ou fait que I'amplificateur vertical est couple 
directement, tout la bande passante de I'appareil est disponible et les composantes continues sont affichees 
comme des decalages de trace en position DC du cqmmutatmjr AC/O/DC. Ceci peut ne pas convenir lorsque 
de petits signaux superposes a des tensions continues doivent etre repr«ent«. Cheque attenuation du signal 
resutte en une attenuation de la petite composante alternative. 

Le remede a cet etat est d'utiliser la position AC du commutateur d'entree, lequel comprend un condensateur 

de liaison servant a supprimer les signaux continus et basse fr^uence. lorsque des signaux rectangulaires a 

basse frequence sont represent4s, on oblient une certaine pente de toit. , , 

En position 0 le signal est interrompu et I'enirSe de I'amplificateur est mise i la terre, sur cette position, le 

niveau 0 V est rapidement determine. 

Les commandes de positionnement permettent de decadrer I'affichage easens vertical A remarquer qu’en 
mode de declenchement composite le point de demarrage du declenchement est egalement influence par la 
commande de position verticale. 

2 . 4 . 3 . Deviation horizontale 

Selon ia position du selecteur de delation horizomale. la deviation peut etre fournie par: 

— ia base de temps principale ; 

- une source de signal externe 

— la basa de temps retsrdee 

La commande de positionnement avec agrandisseur de base de temps permet de decadrer I'affichage en sens 
horizontal, 

Si le bouton MAIN TB or DEL'D TB est enfonc6, la deviation horizontale est determines par la base de temps 
principals ou par la base de temps retardee. Au cas ou le botuon EXT X DEFL est enfonc^, la deviation 
horizontale peut @tre obtenue i partir: 

- d'une des voles de d4viation verticale A, B. C ou D 

— de la tension r^seau (secteur) ‘ 

- d'une source externe par I'intermMiaire du connecteur EXT. i 

2 . 4 . 4 . Base de temps principale 

La deviation horizontale lin^aire est obtenue lorsque le bouton MAIN TB de I'affichage horizontal commute i 

estenfonce. 

Le mode de base de temps est choisi a I'aide du selecteur de base de temps principale. 

AUTO — La base de temps fonctionne librement, meme si aucune impulsion de 

declenchement n'est disponible. 

La trace reste visible. 

Le mode AUTO peut etre choisi dans tous les cas ou le mode TRIG est 
applicable, sauf pour des frequences inferieures a 10 Hz ou des trains 
d'impulsions ayant un temps superleur a 1 00 ms. 

Des que des impulsions de dwienchement sont disponibles, le 
fonctionnement libre de la base de temps est automatipuement acheve 
et le generateur est d^lenche normaiement. 

TRIG — La base de temps est visible lorsque des impulsions de declenchement 

sont disponibles et que le niveau de declenchement est exact. 

SINGLE — La base de temps n'effectue qu'un balayage a la reception d'une 

impulsion de declenchement. Ensuite. la base be temps doit etre remise 
a zero en enfoncant a nouveau le bouton SINGLE. 

Lorsque des effete uniques sont observes (par exemple par photographie), 
il faut s'assurer qu'un seui balaya^ est engendre, meme si plusieurs 
impulsions de declenchement doivent etre produites apres le phenomene 
en question. 
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Si un ou plusieurs signaux doivent etre affiches, le balayage de la base de temps doit toujours etre demarre en 
un point fixe du signal afin d'obtenir un affichage stationnaire. 

A cet effet, le generateur de base de temps est demarre par des impulsions de declenchement derivees des 
sources suivanies, en fonction de la position du selecteur de source de d^lenchement pour base de temps 
principale: 

— une des voies de deviation verticale A, B. C ou D 

— un signal composite 

— la tension reseau 

— une source de tension externe. 

Les amplitudes des signaux de d6clenchement provenant d'une des voies de deviation verticale ou du signal 
composite sont proportionnelies a la deviation verticale de I’affichage, car dependant des reglages de i'attenuateur 
d’entrie. 

Pour le declenchement composite, les boutons A et B doivent etre enfonces. Dans ce mode, ie signal de 
declenchement est pris de I'amplilicateur de deviation verticale commune, Le declenchement de signal composite 
se caracterise par: 

a. Le declenchement par signaux differentiels, par ex. si I'appareii est en mode A+B, Tune des tensions 
d’entree etant invers^es. 

b. Deux ^ Quatre signaux de frequences diff^rentes et sans rapport, qui peuvent etre affiches. 

Dans ce cas, les points de declenchement des differents signaux doivent se trouver dans Is meme gamme de 
niveau de declenchement. 

Remarque: — Lorsque le declenchement est en mode composite, I'affichage doit toujours se faire en mode 
alterne'. En mode d4coup4, les impulsions de d4coupage fonctionnent comme impulsions de 
declenchement et I'affichage est instable. 

- En mode de declenchement composite, le point de declenchement du signal depend egalement 
de la commande POSITION verticale. Pour declenchement composite en alternatif (ACi une 
petite modification decrite a la section 3.2.2. (seulement en Anglais) resoux ce probieme. 

Le declenchement reseau s’effeclue en enfongant les boutons B et C. 

Le base de temps principale est declenchee par une partie de la tension reseau (secteur). Le couplage avec la 
tension reseau est obtenue par un circuit opto-isolateur incorpore, de sorte que I'appareii reste isoie de la 
tension reseau. 

Le declenchement externe s'effectue en enfoncant les boutons C et D. 

La base de temps principale est alors declenchee par un signal externe applique par I'intermediaire du connec- 
teur EXT. 

La commande LEVEL permet de seiectionner le point de declenchement sur la pente du signal. 

Le commutateur "push-pull" SLOPE permet de seiectionner la pente positive ou negative. 

Si le generateur de base de temps principale ne recoit aucune impulsion de declenchement, le temoln NOT 
TRIC’D s'allume. En mode de balayage SINGLE, ce temoin s'allume lorsque le gdnerateur de base de temps a 
ete remis a zero et esi en position d'attente (impulsion de declenchement suivante). 

Le temps de balayage de la base de temps principale est r4gie a I'aide du brxiton TIM E/D IV or DELAY TIME. 

Si la base de temps retardee est enclenchee, le temps entre le demarrage du balayage de base de temps principale 
et celui dc la base de temps retardee est determine par le bouton a 10 tours DELAY TIME (1 ) et le commuta- 
teur du temps de balayage pour la base de temps principale (2); temps = reglage (1) x reglage (2). Le bouton 
central permet b'ajuster les temps de balayage de la base de temps entre les echelons. Pour les mcsures de 
temps, ce bouton doit toujours etre en position CAL. 

Le coefficient Tl ME/DIV de la base de temps peut etre accru d'un facteur 5 en tirant le bouton "push-pull” 

TB MAGN. 

La commande HOLD OF F permet de faire varier le temps de blocage du generateur de base de temps principale. 

II s'agit du temps dont le generateur a besoin pour etre pret a la reception de I'impulslon de declenchement 
suivante. La commande HOLD OFF permet I'affichage constant de signaux plus complexes, comme par 
exemple les impulsions periodiques doubles. 

La position extreme droite est consideree comme la position normale de la commande HOLD OFF. En position 
extreme gauche, le temps de blocage est etendu. 
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2.4.6. Base de temps retardee 

Si le bouton MAIN TB pour affichage horizontal est enfonce et que le bouton TIME/DI V de la base de temps 
retardee n'est pas en position OFF, une partie de la ligne de balayage pour base de temps principaie est 
aftichee a intensite accrue. 

Le moment de demarrage de la base de temps retards est determine par les reglages du bouton TIME/DIV de 
la base de temps principaie et du bouton a 10 tours DELAY TIME. Si le bouton STARTS du selecteur de base 
de temps retardee est enforce, la base de temps retardee demarre immediatement apres ce temps de retard. 

Si le bouton TRIG est enfonce, la base de temps retardee est demarree apr« ce temps de retard et a la 
reception d'une impulsion de declenchement. 

Le selecteur de declenchement de la base de temps retardee presente les memes possibilites que le selecteur de 
la base de temps principaie sauf pour le declenchement secteur et externe. 

La commande LEVEL/SLOPE a la meme fonction que d^crite pour la base de temps principaie. 

Le temps de balayage de la partie intensifiee du balayage de base de temps principaie depend de la position 
du bouton TIME/DIV de la base de temps retardee. 

Le bouton central parmet d'ajuster le temps de balayage entre les Echelons. Poor les mesures de temps, ce 
bouton doit toujours #tre en position CAL. 

Si le bouton DEL’D TB du selecteur de deviation horizontale est enforce, la partie intensifiee du balayage 
de base de temps principaie est representee sur I'ecran tout entier. 




Service data 
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The heart of the channel selection logic is formed by six D-type flip-flops, which are connected in cascade. They 
are housed in three integrated circuits, type SN74LS74N, indicated IC206, 209 and 214 on the schematic 
diagram (Fig. 3.11}, A brief explanation of their operation is as follows: 

Every flip-flop has two outputs: Q (pin 5 or 9} and the inverse of Q (pin 6 or B) . The information applied to 
the D (= data) input (pin 2 or 12) is transferred to output Q on the positive transition of the clock input (pin 3 
or 11). The flip-flop is set in the case where Q is high, and therefore contains a "1". The flip-flop is reset in the 
case where Q is low, and contains a "0". "Rie clear input (pin 1 or 13) is active when low and makes Q low 
independently of the clock or D input signal. The preset input is not used and is connected to +5 V. 

The row of the six flip-flops represents the six modes: channel A, channel A and B added, channef B, channel C,- 
channel C and □ added, channel D. For identification, these flip-flops are marked in the block diagram FFa, 
FFa-t-b, FFb, FFc, FFc-t-d, FFd. All flip-flops receive the same clock -pulses. The flip-flops can be selected With 
the corresponding display mode switches SK12B ... SK17B. As these switches function independently, any 
display combination is possible. When one channel is selected, the corresponding flip-flop is continuously set. 
When more channels are selected, the "1" jumps-on every positive clock transistlon of the clock inputs, to the 
next selected flip-flop in the row. From the last selected flip-flop the "1" jumps to the first selected flip-flop 
m the row. The channel selection logic has provisions to eliminate errors such as an unwanted set or reset of a 
flip-flop due to interference. 



3.2.4. Block Diagram Description - Channel Selection Logic 

The flip-flops can be selected with SK12B ...SK178. Except for SK12B, these switches produce directly in 
their OFF position a "clear" command to the associated flip-flops so that their inverse output is high. The 
clear for FFa is given by the block CLEAR CIRCUIT FFa. The six inputs of this block are connected with the 
display mode switches SK12B ... SK17B. 

This block only produces a clear signal for FFa if SK12B is in the OFF position and at least one of the other 
switches SK13B ... SK17B is in the ON position. This provision activates cdiannel A if none of the display mode 
switches is depressed. 

The six flip-flops are connected in cascade. The D inputs of FF (a+b) ... FFd are connected to the inverse 
outputs of the preceding flip-flops via five identical blocks SET/PRESET FF(a+b) ... SET/RESET FFd. The 
function of such a block is explained for the block SET/RESET FFc for the two possible situations; 

a. The preceeding FFb is not selected (SK 14B closed): the signal on the D input of FFb is routed to the D input 
of FFc. 

b. The preceding FFb is selected (SK14B open): the signal on the D input of FFb is not routed to the D input 
of FFc. The signal on the D input of FFc now depends on the condition of FFb. If FFb is set, the D input 
of FFc is high and if FFb is reset the D input of FFc Is low. 

Because of this provision the "1" jumps-on every positive clock transition, to the next selected flip-flop in the 
row, 

From the last selected flip-flop the "1" jumps to the first selected flip-flop in the row by means of the block 
SET/RESET FFa. As this block incorporates the elimination of errors facility it is rather complex. 

It has twelve inputs that are connected to: 

a. The output of FFa 

b. The inverse outputs of FF (a+b), FFb, FFc, FF (c+d). 

c. SK13B... SK17B and the inverse of SK13B . .. SK16B. 



The block generates a high output signal in order to set FFa under the following conditions: 

a. At the end of a cycle when the last selected flip-flop in the row will be reset at the next positive clock 
transition to appear. 

b. In the case where a flip-flop is reset by unwanted interference signals: i.e. if a ”1 " is lost. 

c. In the case where more than one flip-flop in the selected row has been set due to interference and the "V 
will leave the last selected at the next clock -pulse. 



Because of the above-mentioned provisions a potential error has been eliminated when the first selected flip- 
flop is set at the start of a new cycle. 



The inverse outputs of the six flip-flops control the channels via four 2-input Nand gates. These Nand gates are 
designated CH , A, CH. B, CH. C and CH. D after the channels they control. 

When FFa, FFb, FFc or FFd is set, one input of the relevant Naid gate becomes low; so its output becomes 
high and respectively switches channel A, B, C or D on. 

When FF(a-tb) or FF(c-rd) is set, two Nand gate outputs become high together to achieve the addition of two 
channels. 
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The clock inputs of the six flip-flops are connected to the output of the CLOCK PULSE SELECTOR. 

Depending on the position of the chopped/altemate switch SK18A, this block selects either the output signal 
of the CHOPPER OSCILLATOR or the output signal of the block ALTERNATE PULSE ON/OFF. 

Moreover, in the chopped mode, the selector sends the inverted clock-pulses to the input of the BLANKING 
PULSE SHAPER. This block now generates a positive blanking pulse during the low-to-high transition of the 
clock inputs of the flip-flops, so that during the switching from one channel to another the display is blanked. 
The CHOPPER OSCILLATOR produces a square-wave of about 2 MHz if SK201 isopen and 0,5 MHz if SK201 
is closed. The oscillator is switched off by means of SK18A in the alternate mode. Present from /03 version: 
older versions have a fixed 2 MHz frequency. 

Both the blocks CHOPPER OSCILLATOR and ALTERNATE PULSE ON/OFF can be switched off by the 
block CLOCK PULSE ON/OFF. The output depends on the inputs as follows; 

a. Six inputs are connected to SK12A ...SK17A. As indicated in the block diagram these contacts are operated 
by the same front -panel push-buttons as SK12B ... SK17B. If more than one channel is selected, more than 
one input is connected to earth and the output becomes high, so that the dock -pulses are switched on. 

b. Four inputs are connected to the outputs of the Nand gates that drive die channel switches in the vertical 
intermediate amplifiers. If none of the flip-flops is set, no channel is selected and the four inputs are low. 

If in this situation only 1 channel has been selected, the situation remains unless dock-pulses are applied to 
the flip-flops in order to set the selected flip-flop. 

So if all four inputs are iow the clock-pulses are switched on. They are switched off if one input becomes high 
because the selected flip-flop has been set. 

As discussed, the chopper oscillator and alternate pulses are switched off if diey are not needed. This is done 
to limit transmission of interference caused by these signals. 

3 . 2 . 5 . Circuit Description — Channel Selection Logic (Fig. 3.11) 

This circuit description explains how the various blocks work and outlines their contents in relation to the 
schematic diagram, 

Test hint 

When troubleshooting it may be easy in some cases to observe the diange of voltage levels on certain gates and 
flip-flops after each clock-pulse. This can be done by using the instrument in alternate and single-shot mode. 
Every time the single-shot control is operated a clock-pulse is generated at the end of the MTB sweep (MTB 
triggered by mains unit). 

Clear Circuit FFa 

The "clear" signal for FFa is made by TS203, Nor gate IC2 17/8,9,10 and inverter IC203/3,4. 

Transistor TS203 has a high collector voltage if the display mode switches SK13B ... SK17B are in the off 
position so that this transistor does not receive any base current. 

SET/RESET FF(a+b) ... SET/RESET FFd: every block contains two Nand gates: as there are five identical 
blocks, ten Nand gates are needed. These Nand gates are located in the circuit diagram just above the row of 
six flip-flops. The block SET/RESET FFc, which is built up with the Nand gates IC207/9,1O,8 and I C2 11/4, 5, 6 
operates as follows: 

a. With SK14B in the off position (closed) both Nand gates function as an inverter and the voltage level on the 
D input of FFb is fed through to the D input of FFc. 

b. With SK 1 4B in the on position (open) output 8 of IC207 is high. Now IC21 1/4,5 ,B inverts the inverse output 
of FFb. Consequently, if FFb is set, output 6 of IC21 1 is high and if FFb is reset, output 6 of IC21 1 is low. 

SET/RESET FFa 

The heart of this circuit is formed by five Nand gates of the open collector tyf>e with one common collector 
load resistor R203. These Nand gates form a so-called wire Or. which makes the D input signal for FFa. The 
Nand gates, which are marked RN (= resistor not), are IC208/1.2,3, IC208/4,5.6, IC208/9,10,8. 10208/12,13,11 
and 10213/9,10,8. 

The output of this wired-Or.is only high if the output of all separate Nand gates are high. One input of each 
Nand gate is directly controlled by one of the switches SK13B ... SK17B. 

The remaining input of 10208/1,2,3 is controlled by the output of FFa. The rernaining other four inputs are 
controlled by two Nand gates each. They are located on the schematic diagram just below the five open 
collector Nand gales. 
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The conditions under which the output of the block SET/RESET FFa becomes high, have already been 
detailed in the block diagram description. 

Chopper oscillator 

The Nand gates IC202/1,2.3 and iC202/4,5,6 form the chopper oscillator because of the RC feedback circuit 
with R201 . R202, C201, C202 and C200. Capacitor C200 can be connected in parallel with C202 by means of 
SK201 . The oscillator frequency is 2 MHz (SK201 open) or 0,5 MHz (SK201 closed). Described as present 
from /03 version. Older versions: C200 and SK201 not present. 

The oscillator can be switched off by applying a low level to input 2 of IC202 {in alternate mode) or to 
input 5 of IC202 (in single channel mode). 

Alternate pulse ON/QFF 

This block is formed by Nand gate IC201/4,5,6. The alternate pulse which is low during the MTB hold-off 
period is applied to input 4 of IC201.The pulse can be blocked by applying a low level to input 2 of 1C201 
(in single channel mode). 

Clock pulse selector 

This block contains three Nand gates IC202/12.13,11. 10201/1,2,3 and 10201/12,13,11. 

In the chopped mode, a low level is applied to input 1 of IC201 so that alternate pulses are blocked. Output 1 1 
of IC201 sends chopper pulses to the clods inputs of the flip-flops. In the alternate mode a low level is applied 
to input 13 of IC202 so that (Copper pulses are blocked. Output 11 of 1020 1 sends alternate pulses to the 
clock inputs of the flip-flops. 

Blanking pulse shaper 

Transistor TS202 and matched components form this block. 

The transistor normally conducts and its collector voltage is therefore low. Via R204 and C204, TS202 receives 
a negative pulse on its base during the low-to-high transition of the clock pulse. Now this transistor is non- 
conductive for a period determined by R204 and C204 and its collector voltage is high. Present from /03 version. 
Older versions: pulse shaper contains 2 capacitor coupled amplifier stages. The input of this pulse sharper is 
connected to output 6 of IC202. 

Clock pulse ON/OFF 

This circuit is located in die lower left hand corner of the schematic diagram, When two or more channels 
(SKI 2 A ... SKI 7 A) are selected (switches closed) the base of transistor TS204 is so low that it is blocked, 

Its collector then becomes high. This collector signal is inverted by means of IC2 17/1 1,12,13. Resistors 
R233 ... R239 are located on the switch unit SK12A ... SK17A {see Fig. 3.20). 

The output of this Nand gate is low if two or more channels are switched on, and causes output 8 of Nand gate 
IC201 to be high. If this output is high clock-pulses are applied to the flip-flops. 

Independent of the number of chosen display modes, there is another command which switches the clock- 
pulses on. This command is made by the Nor gates IC217^,6,4 and IC217/2,3,1 and the Nand gate 
10213/12,13,11. It becomes active if all outputs of the channel selection logic are low (if all flip-flops are reset). 
In this case output 1 1 of IC213 is low, and the clock-pulses are switched on. 

The logic circuit draws more current in the chopped mode than in the alternate mode. This difference could 
cause unwanted drift in other parts of the instrument. The trimming potentiometer R220 and R215 between 
-t-5 V and contact 3 of SK18A (chopped/alternate switch) compensate for this difference. 

R220 must be adjusted to maximum chopped/alternate balance. Present from /03 version: older versions 
do not have this compensation. 

3.2.6. Trigger Source Selector (Fig. 3.12) 

This unit switches the triggering signal from the desired source through to the MTB and DTB trigger amplifiers. 
These sources are the trigger pick-off amplifiers of the channels A, B, C, O and composite in the intermediate 
amplifier, the external input amplifier and the mains trigger amplifier. These are selected by SK21 for the MTB 
and SKI 0 for the DTB, The signals from the four channels and the composite signal are fed to five identical 
input circuits, The circuit explanation is given for channel A only. 

The current from the pick-off amplifier in channel A is equally divided between the emitters of TS751 and 
TS752. Resistors R751 and R754 make the current division more independent of the emitter base voltages of 
TS751 and TS752, 
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Transistor TS751 is able to pass its collector signal to the base of TS704 if the diodes GR751 and GR753 
conduct. These diodes conduct if ■^eir cathodes are connected via R753 and SK21 to —12 V. Diode GR752 
does not conduct in this situation. The base of TS704 is held at —6 V by means of GR709 and R727. The 
collector signal of TS704 is applied to the MTB trigger amplifier by means of emitter-follower TS706. The 
output voltage of this emitter-follower is adjusted to earth potential by means of the adjustable current sources 
in the pick-off amplifiers. 

If the cathodes of GR /51 and GR753 are floating because SK21 does not apply R753 to any potential, the 
collector current flows through 6R752 and the triggering signal of channel A does not reach the MTB trigger 
amplifier. 

The circuit comprising TS752 is able to pass its collector signal to the base of TS707 in order to trigger the 
DTB. This happens if GR754 and GR757 are made conductive by applying their cathodes to —12 V via R757 
and SKIO. The signal on the collector of TS707 is applied totiie DTB trigger amplifier by means of emitter- 
follower TS708. The output voltage of this transistor is not separately adjustable to earth potential as described 
forTS706. 

The signal on the external input {BU4) is applied to the base of emitter -follower TS701 via a voltage dividing 
network. This transistor Is followed by TS702, which gives base current to TS704 if GR703 and GR704 conduct. 
These diodes conduct if their cathodes are applied to -12 V by means of R714, R705 and SK21 , Resistor 
R705 permits adjustment of the output voltage of TS706. Diode GR702 conducts if GR703 and GR704 are 
non-conductive. 

The signal from the mains trigger unit on the power supply reaches the base of TS703. The collector signal of 
this transistor is applied to the base of TS704 if GR707 and GR708 are conducting, These diodes conduct if 
their cathodes are connected to —12 V via TS705 and R720. 

This occurs if TS705 receives base current via R719 and R715, wrtiich is connected to earth via SK21. Because 
of 8 limitation of SK21, only an earth potential command for mains triggering is available and It Is converted 
by means of TS705 Into a -12 V command. Switch SK21 gives -12 V to R773 in the mains trigger mode 
(SK21.B and SK21C both depressed). Diode GR771 becomes conductive in this situation and channel C is not 
switched on. 

The DTB trigger pulses are blocked in the STARTS mode, when they are not needed. This is done by applying 
-12 V to R735, which is otherwise floating. Moreover, contact 10 A/2 is now floating; this contact is otherwise 
connected to —12 V. 

The -t-e V supply for the trigger source selector is stabilised by means of TS709, GR712 and GR713. The 
changes in voltage due to variations of ambient temperature of these semiconductors compensate each other. 
This stabilisation prevents crosstalk of unselected trigger signals via the internal resistance of the power supply. 



3.3. DISMANTLING THE INSTRUMENT 

In addition to the procedures described in the PM 3240 manual, the removal of the trigger source selector p.c.b. 
and some pushbutton switch units is explained. 

3.3.1. Removal of Trigger Source Selector 

1. Remove the bottom cover plate. 

2. Remove shaft and knob from hold-off potentiometer by removing coupling piece. 

3. Unsolder six leads and one coaxial cable from underside of p.c.b. 

4. Loosen screw in front plate and screws in hold-off potentiometer support. When re assembling this support 
remember to connect solder tag of hold-off potentiometer cable screening to earth, 

5. Remove the top cover plate. 

6. Remove shaft and knob from POSITION potentiometer by removing coupling piece. 

7. Remove support of POSITION potentiometer by means of two screws, 

8. Unsolder six leads and five coaxial cables from top-side of p.c.b. 

9. Loosen hexagonal front-panel screw and clamping piece. 

3.3.2. Removal of the Pushbutton Units: SK8. SK9 and SK11 ... SK18 

First remove the top covet plate for access to these switch units. these switch units and the DELAY TIME 
multiplier are interconnected by means of several wires, care should be taken when removing these controls to 
ensure that these interconnections are not damaged. 
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1 . Unscrew, with the tool indicated in Fig. 3.8 of the PM 3240 manual, two screws in the front plate in order 
to release the mounting piece of the LEVEL potentiometers. 

2. Remove the DELAY TIME multiplier. 

3. Remove the SK8, SK9 unit by unscrewing two hexagonal screws and removing two clamping pieces. In this 
situation it is also possible to remove the NOTTRIG'D LED indicator GR1. 

4. Remove knobs from MTB and DTB switches. 

5. Remove MTB and DTB switch units (unplug attached Stocko plugs on time base p.c.b). 

6. Remove the SK1 1 ... SK18 unit by unscrewing four hexagonal screws and removing four clamping pieces. 

3.4. ADJUSTING PROCEDURE 

In addition to the adjusting procedure in the basic PM 3240 manual, the following adjustments can be carried 
out. For adjustment points see Fig. 3.17 and 3.18. 

3.4.1. Normal/Invert Balance 

- Depress buttons A, B, C, D of the vertical display switch. 

- Adjust the following potentiometers so that the corresponding trace does not jump when the 'PULL TO 
INVERT' switch is operated. 

ch.A : R448 
ch.B ; R2648 
ch.C : R2848 
ch.D : R2448 

These potentiometers are located on the intermediate amplifier unit. 

3.4.2. A-i-B Balance 

— Depress buttons A, A+B and B of the vertical display switch. 

— Shift the three traces so that they are superimposed on each other, using the oh. A and ch, B POSITION 
controls on the front panel. 

— Adjust potentiometer R548 (located on the intermediate amplifier unit) so that the trace is on the horizontal 
centre-line of the graticule. 

The C+D balance is now also correct. 

3.4.3. Chopped/Alternate Balance (present from /03 version) 

Adjust R220on the channel selection unit so dial the voltage on R212 does not change when switching 
between chopped and alternate mode. Measure the voltage on R21 2 with a sensitive instrument; e.g. an oscilloscope. 

3.4.4. Chopper Frequency Adjustment (present from /03 version) 

A display of 0,5 /is or 2 iJi can be selected with the miniature slider switch SK201 on the channel selection unit. 

The 0,5 ps position gives high resolution at fast single-shot displays. 

The 2 txs position gives increased brightness at high sweep speeds. 

3.4.5. Trigger Balance 

— Depress pushbutton A of the vertical display switch. 

— Depress pushbutton MAIN TB of the horizontal display switch, 

— Set TB MAGN. to x1 position. 

— Depress pushbutton AUTO of the main timebass mode switch. 

— Set main timebase sweep to 0,5 ms/DIV. 

— Depress pushbutton A of the main timebase trigger source switch. 

- Set input coupling switches of all vertical deflection channels in position D, 

- Adjust horizontal POSITION control on the front panel so that the trace starts at the extreme left-hand 
graticule line. 

~ Adjust channel A POSITION so that the trace is on the horizontal centre graticule line. 

— Depress button EXT X DEFL of the horizontal display switch. 

— Adjust potentiometer R379 (intermediate amplifier unit) so that the spot is in the centre of the graticule. 

— Depress pushbutton B of the main timebase trigger source switch. 

— Adjust potentiometer R2579 (intermediate amplifier unit) so that the spot is in the centre. 

— Depress pushbutton C of the main timebase trigger source switch. 




— Adjust potentiometer R2779 (intermediate amplifier unit) so that the spot is in the centre. 

— Depress pushbutton D of the main timebase trigger source switch. 

— Adjust potentiometer R2379 (irrtermediate amplifier unit) so that the spot is in the centre. 

— Depress both pushbuttons A and B (for comp.) of the main timebase trigger source switch. 

— Adjust potentiometer R531 (trigger source selector unit) so that the spot is in the centre. 

— Depress both C and D pushbuttons (for EXT) of the main timebase trigger source switch. 

— Adjust potentiometer R705 (trigger source selector unit) so that the spot is in the centre. 

— Depress both B and C pushbuttons (for LINE) of the main timebase trigger source switch. 

— Select the value for R715 (7,15 ... 9,53 kohms) so that mains deflection is symmetrical around the centre 
of the graticufe. 

3.4.6. Delay-Time Calibration 

(Start- and stop-potentiometers R987 and R979 are located on the small p.c. board underr\eath the c.r.t.) 

— Set the delayed timebase sweep to .1 ms/DIV. 

— Set the main timebase sweep to 1 ms/DIV. 

- Depress pushbutton MAIN TB of the horizontal display switch. 

— Depress pushbutton STARTS of the delayed timebase mode switch. 

— Depress pushbutton A of the vertical display switch. 

— Depress pushbutton A of the main timebase trigger source switch. 

- Apply a 1 ms squarewave signal to the channel A input, 

— Set the DELAY TIME multiplier dial knob to 1,00- 

- Adjust 'start' potentiometer R987 (front-panel side) so that the beginning of the intensified part of the trace 
coincides with the beginning of the 2nd period. 

— Set the DELAY TIME multiplier dial knob to 9,00. 

- Adjust 'stop' potentiometer R979 so that the beginning of the intensified part of the trace coincides with 
the beginning of the 9th period. 

- Repeat both adjustments for optimum results. 

3.4.7. Attenuator adjustment 

The /02 and /03 versions have been equipped with different attenuators, that are however mechanically 
interchangeable. The input capacitance and 10 kHz square wave compensation are equivalent for both types 
of attenuators. 

Adjustment points that are different for both types are discussed briefly. These points are located on the 
bottom side of the unit. 

/02 version 

Variable Gain Balance (R128) 

- Centre the timebase line, using the POSITION control. 

— Adjust R 1 28 (output DC offset compensation) to minimal timebase line jump when operating the CONT 
Gain Control, 

/03 version (see Fig. 3.18) 

LF Gain Adjustment (R132} 

Besides the adjustment points in the intermediate amplifier the attenuators have a LF GAIN adjustment 
point R132. To be sure that the attenuator unit is well adjusted connect an oscilloscope to its output. 

Apply a 100 Hz square wave signal to the input of the unit and adjust R 132 if necessary. The attenuator has 
in the 5 mV/div, position an attenuation of 1,25x. 

The attenuator output must have its normal load of approx. 50 ohms; for instance the intermediate amplifier. 
DC/0 Balance IR129) 

— PutR141 (output DC offset compensation) in its mid position. 

-- Setthe AMPL/DiVswitchlo5mV/div. 

— Depress alternately the DC and 0 coupling switches and adjust R 129 to 



lima! time base line jump. 
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Variable Gain Balance (R141) 

Identical to adjustment procedure of R128 in /02 version. 

100 kHz Square-wave Response Adjustment (C122) 

Besides the 100 kHz adjustment points in the intermediate amplifier the attenuators have a 100 kHz 
adjustment trimmer Cl 22. This trimmer works on ail attenuator positions. To be sure that the attenuator 
unit is well adjusted connect an oscilloscope witfi a bandwidth of 50 MHz or more to the output of the 
attenuator and set Cl 22 to maximum square wave response. The attenuator output must have its normal load 
of approx. 50 ohms (for instance the intermediate amplifier). The attenuator has in the 5 mV/div position an 
attenuation of 1 ,25x. 
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3.5. PARTS LISTS 

3.5.1. Mechanical parts list (addition to PM 3240 list) 

Item Ordering code Description 

— 5322 459 84021 Irtner plate of front cover box 

— 5322 455 84064 Text plate PM 3244 

— 5322 4 59 24071 Cast alluminium front profile 

3.5.2. Various parts 

Ordering code Description 

5322 320 44033 Delay line 

5322 277 24053 Slider switch SK201 logic unit 

5322 21 6 64258 Time base unit 

5322 216 64259 Delay time calibration unit 

5322 414 34147 Ten turn dial 

532221654116 Power supply unit 

532221864045 Mainsfilter 

5322 216 64257 Transistor unit TS1804 (BD232) 

5322 462 541 38 C.R.T. shield 

3.5.3. Unit list (addition to PM 3240 list) 

Item Ordering code Description 

Unit 2 5322 10544001 Attenuator 

Unit 12 532221664261 Intermediate amplifier unit 

Unit 14 5322 216 64263 Channel selection logic unit 

Unit 16 5322 216 64262 Trigger source selector unit 

3.5.4. Electrical parts lists (Complete) 

Transistors 



Type 


Ordering code 


Remark 


Encapsulation 


Quantity in 
one set 


BC327 


4822 13040854 




TO-92 


1 


BC547 


5322 130 44257 




TO-92 


1 


BC549 


4822 130 40964 




TO-92 


76 


8C549C 


5322 130 44246 




TO-92 


8 


BC557 


5322 130 44256 




TO-92 


1 


BC559 


4822 130 40963 




TO-92 


19 


BC559B 


5322 130 44358 




TO-92 


1 


BCY71 


5322 130 40373 




TO-18 


2 


BD136 


5322 130 40712 




TO-126 


3 


BD137 


5322 130 40664 




TO-126 


1 


BD262 


5322 130 44357 




TO-126 


1 


BDY93/01 


5322 130 44105 




TO-3 


1 


BF199 


5322 130 44154 




TO-96 


14 


BF324 


5322 130 44396 




TO-96 


27 


BF336 


4822 130 40908 




TO-39 


2 


BFS17 


5322 130 40781 


Mark; El 


SOT-23 


7 


BFS17R 


5322 130 44338 


Mark: E4 


SOT-23 


5 


BFW44 


5322 130 40672 




TO-39 


2 


BFY90 


5322 130 40493 




TO-72 


9 


BRY39 


5322 130 40482 


Thyristor 


TO-72 


1 
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Type 


Ordering code 


Remark 


Encapsulation 


Quantity in 
one set 


BSW68 


5322 130 40714 




TO-39 


1 


BSX20 


5322 130 40417 




TO- 18 


5 


BSX21 


5322 130 40321 




TO-18 


4 


BSX60 


5322 130 44019 




TO-39 


1 


CNY43 


5322 130 44395 


Photocoupler 


SOT-91 B 


1 


FW5324 


5322 130 40142 




TO-18 


2 


FW5497 


5322 130 40673 




TO-18 


2 


2N2894 


5322 130 40018 




TO-18 


3 


2 N 2894 A 


5322 130 44127 




TO-18 


1 


537-BSY 


5322 130 44359 


Mark: B3 


SOT -23 


1 


BFT25R 


5322 130 44459 


Mark; V4 


SOT-23 


4 


BFR92R 


5322 130 44606 


Mark: P4 


SOT-23 


4 


ON471 


5322 130 44605 


Mark; M3 


SOT-23 


4 


Integrated circuits 


Type 


Ordering code 


Remark 


Encapsulation 


Quantity in 
one set 


SN74LS00N 


5322 209 84983 


Quad 2 input 
nand gate 


14PINDIL .. 


7 


SN74LS02N 


5322 209 84993 


Quad 2 input 
nor gate 


14PINDIL 


1 


SN74LS03N 


5322 209 85265 


Quad 2 input 
nand gate 


14 PIN DIL 


2 


SN74LS04N 


5322 209 84984 


Hex inverter 


14 PIN DIL 


1 


SN74LS74N 


5322 209 84986 


Dual 0 flip-flop 


14 PIN DIL 


3 


4022 105 25160 


5322 209 84424 


Impedance converter 




4 


OQ0O2 


5322 209 84355 


Transistor-diode array 


SOT-43 


11 


TAA521/709HC 


5322 209 84452 


Operational amplifier 


TO-99 


1 


TBA281/LM723CH 


5322 209 84899 


Voltage regulator 


TO-100 


1 


LM208T 


5322 209 85475 


Precision Op Amp 


TO-99 


4 


4022 105 25430 


5322 111 94032 


TF circuit 


- 


4 


Diodes 


Type 


Ordering code 


Remark 


Encapsulation 


Quantity in 
one set 


BA182 


5322 130 30644 




SOD-23 


2 


BAV45 


5322 130 34037 




TO-18 


4 


BAW62 


5322 130 30613 




00-35 


90 


BAX12 


5322 130 30424 




SOD-17 


14 


BAX17 


5322 1 30 30605 




SOD-17 


6 


BY206 


4822 130 30839 




DO-14 


9 


BYX10 


5322 130 30195 




DO-14 


1 


BYX55/600 


4822 130 30817 




SOO-18 




CQY24A 


5322 130 34595 


LED 




2 


BY179 


5322 130 30521 


Bridge rectifier 


SOD-28 


1 


BY409 


5322 130 34594 




SOD-34 


6 


AAZ15 


5322 130 30229 


Germanium diode 


00-7 


2 


BR100 


4822 130 20039 


Trigger device 


DO-14 


1 




Voltage reference diodes 



Type 



BZX61C13 

BZX61C47 

BZX61C75 

BZX75C1V4 

BZX75C2V8 

BZX75C3V6 

BZX79C4V7 

BZX79C5V6 

BZX79C6V8 

BZX79B7V5 

BZX79B8V2 

BZX79B9V1 

BZX79C9V1 

eZX79C10 

BZX79C47 

BZX79B62 

BZY88C3V3 



Ordering code Remark 



Encapsulation 



5322 1 30 30771 
5322 1 30 30565 
5322 130 34034 
5322 130 34047 
5322 130 34048 



SDD-22 1 

SOD-22 1 

SOD-22 1 

DO-7 1 

DO-7 2 



5322 130 30765 
5322 130 30773 
5322 130 34173 
5322 130 30768 
4822 130 30861 



DO-7 1 

DO-35 1 

DO-35 5 

DO-35 1 

DO-35 2 



5322 1 30 34382 
5322 130 3C«67 
5322 130 30667 
5322 130 34297 
5322 130 34383 
5322 130 34384 
5322 130 30392 



DO-35 2 

DO-35 1 

DO-35 1 

DO-35 2 

DO-35 1 

DO-35 2 

DO-7 1 




ITFM JRDFRIN6 NyMBER FARAD TOL {<} VtlLIS REharkS 



CAPACITORS 



c 


loi 


5322 


125 


6*009 


3ff 




soo 


TP.I?1M£R 




c 


10? 


5322 


125 


6*015 


4.5tF 




yoo 


TRIMMER 




c 


103 


5322 


173 


3*001 


30RF 


10 


30J 


MICA 




c 


lOA 


*822 


1?1 


*0278 


7iVF 


iO 


400 


pjLvesTER foil 


c 


105 


*822 


122 


310*1 


3i3PF 


Of25Pr 


100 


CERAMIC 


PLATE 


c 


106 


*822 


122 


31203 


39pF 


2 


600 


CERAMIC 


PLATF 


c 


lOT 


5322 


125 


6*012 


l.ffF 




SOO 


TRIMMER 




c 


100 


5322 


125 


6*01* 


3PF 




5 00 


TRIMMER 




c 


10'^ 


5322 


175 


6*009 


3PF 




500 


TRIMMER 




c 


111 


5322 


125 


6*015 






500 


TRIMMER 




c 


11? 


5372 


123 


10168 


300PF 


10 


loo 


MICA 




c 


U3 


*822 


172 


30103 


22NF 


• 20-»80 


40 


CERAMIC 


PLATE 


c 




*822 


172 


30103 


27NF 


-20*80 


40 


CERAMIC 


PLATF 


c 


115 


*822 


122 


300*3 


iONF 


-70*80 


40 


CERAMIC 


PLATF 


c 


116 


*822 


172 


30103 


22NF 


-20*80 


40 


CERAMIC 


PLATE 


c 


117 


*822 


172 


300*3 


lONF 


-20*80 


40 


CERAMIC 


PLATF 


c 


110 


*822 


122 


31081 


lOOPF 


2 


lOO 


CERAMIC 


PLATE 


c 


UP 


*822 


122 


300*3 


ionf 


-20*80 


40 


CERAMJC 


plate 


c 


Ul 


*822 


122 


300*3 


ionf 


-20*80 


40 


CERAMIC 


PLATE 


c 


?0l 


*822 


122 


30027 


iNf 


10 


ICO 


CERAMIC 


PLATF 


c 


?0? 


*822 


122 


30135 


820pF 


10 


100 


CERAMIC 


PLATE 


c 


?03 


*022 


122 


30053 


6B0PF 


10 


100 


CERAMIC 


PLATE 


c 


?o* 


*822 


172 


31005 


150PF 


2 


loo 


CERAMIC 


PLATE 


c 


?05 


*022 


1?2 


300*3 


ionf 


-20*80 


40 


CERAMIC 


PLATE 


c 


?06 


*822 


12* 


20*67 


1500 


•10*50 


16 


electrolytic 


c 


200 


*822 


121 


*1161 


lOONF 


10 


250 


POLYESTER FOIL 


c 


?o» 


*022 


121 


*1181 


100NF 


<0 


250 


POLYESTER FOIL 


c 


211 


*822 


121 


*1161 


lOOHF 


10 


250 


POLYESTER FOIL 


c 


712 


*072 


121 


*1161 


lOONF 


10 


iSO 


POLYESTER FOIL 


c 


213 


*872 


121 


*1161 


lOONF 


10 


150 


POLYESTER FOIL 


c 


21* 


*872 


122 


31222 


22OR0 


2 


100 


CERAMIC 


PLATE 


c 


216 


*872 


122 


31222 


720PF 


2 


(00 


CERAMIC 


PLATF 


c 


717 


*872 


122 


31272 


72''PF 


7 


100 


CERAMIC 


PLATF 


c 


210 


*022 


122 


31222 


220PF 


2 


IftO 


CERAMIC 


PLATE 


c 


3T6 


*872 


172 


300*3 


IONF 


• 20*80 


40 


CERAMIC 


PLATE 


c 


377 


*872 


l?2 


300*3 


IOnF 


-70*80 


40 


CERAMIC 


PLATE 


c 


37® 


*972 


172 


300*8 


1 tSiJF 


10 


1«0 


CERAMIC 


PLATF 


c 


3S1 


*872 


172 


31072 


*7PF 


2 


too 


CERAMIC 


PLATF 


c 


332 


*672 


172 


300*3 


IONF 


-20*80 


40 


CERAMIC 


PLATF 


c 


*ul 


*822 


172 


300*3 


lOfjF 


-70*80 


40 


CERAMIC 


PLATE 


c 


*02 


*872 


125 


500*5 


2ZpF 




100 


TRiMMLR 




c 


*03 


*822 


122 


3105* 


lOPF 


2 


(00 


ceramic 


plate 


c 


*0* 


*822 


172 


300*3 


IONF 


-20*80 


40 


CERAMIC 


PLATF 


c 


*05 


*822 


122 


300*3 


IONF 


-20*80 


40 


CERAMIC 


Plate 


c 


*06 


*022 


172 


300*3 


IONF 


-20*80 


40 


CERAMIC 


PLATF 


c 


*07 


*822 


172 


3105* 


lOpF 


2 


100 


CERAMIC 


PLATF 


c 


*00 


*822 


172 


300*3 


IONF 


-20*80 


40 


CERAMIC 


PLATF 


c 


*0® 


*622 


122 


300*3 


IONF 


-20+00 


40 


CERAMIC 


plate 


c 


*10 


*872 


122 


300*3 


IONF 


-20*80 


40 


CERAMIC 


PLATF 


c 


*11 


*872 


122 


300*3 


IONF 


-20*80 


40 


CERAMIC 


PLATE 


c 


*17 


*872 


122 


300*3 


IONF 


-20*80 


40 


CERAMIC 


PLATE 


c 


*13 


*872 


172 


3105* 


lOPF 


7 


mu 


r.EBAM.lC 


PLATF 


c 


*1* 


*872 


172 


300*3 


IONF 


-20*80 


40 


CERAMIC 


PLATE 


c 


*15 


*872 


172 


30091 


390PF 


2 


loo 


CERAMIC 


PLATE 


c 


*16 


*872 


125 


500*5 


22pF 




1 00 


TP.! MM[.p 




c 


*17 


*872 


172 


31061 


18PF 


2 


100 


CERAMIC 


PLATE 


c 


*20 


*672 


172 


31098 


15PF 


2 


100 


CERAMIC 


PLATF 


c 


*23 


*872 


172 


300*3 


IONF 


-20*80 


40 


CERAMIC 


PLATE 


c 


*2* 


*872 


172 


300*3 


IONF 


-20*80 


40 


CERAMIC 


PLATF 


c 


*25 


*872 


172 


30099 


3|3NF 


10 


100 


CERAMIC 


plate 


c 


*26 


*672 


172 


300*3 


IONF 


•20*80 


40 


CERAMIC 


PLATE 


c 


*27 


*872 


172 


300*3 


IONF 


-20+80 


40 


CERAMIC 


plate 


c 


*20 


*872 


122 


300*3 


IONF 


-20*80 


40 


CERAMIC 


PLATE 


c 


*2P 


*872 


172 


300*3 


IONF 


-20+80 


4U 


CERAMIC 


PLATE 


c 


*32 


*872 


172 


300*3 


IONF 


-20*80 


40 


CERAMIC 


PLATE 


c 


501 


*872 


172 


300*3 


IONF 


-20*80 


40 


CERAMIC 


Plate 


c 


5o* 


*872 


17* 


20*67 


15UF 


-10*50 


16 


ELFCTROLYTIC 


c 


506 


*872 


17* 


20A67 


15UF 


-10+50 


16 


FLFCFrOLVTIC 
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ITF:1 JBDFRING number FARAD TOU (*) VnLIS REMARKS 



c 


5q7 


48?2 


174 


20467 


15UF 


r 


5Ufl 


4e?2 


174 


20467 


15UF 


c 


Su^ 


48?2 


174 


20467 


15UF 


c 




48?2 


-174 


20467 


15UF 


c 


51A 


48?2 


172 


30043 


lONF 


r 


^16 


48?2 


172 


30043 


lONF 


c 




48?2 


172 


30045 


27PF 


c 


■5ift 


48?2 


1?2 


30043 


ionf 


c 


*5:i 


48?2 


172 


31054 


IPPF 


c 


^2? 


48?2 


172 


30043 


ionf 


c 




46?2 


172 


30043 


iONF 


c 




48?2 


172 


31063 


22PF 


c 


526 


48?2 


172 


30043 


IONF 


c 


527 


48?2 


172 


31054 


lOPF 


c 


531 


48?2 


174 


20467 


15UF 


c 


53? 


48?2 


174 


20467 


150F 


c 


53? 


48?2 


174 


20467 


15UF 


c 


53<» 


48?2 


174 


20467 


15UF 


c 


536 


48?2 


174 


20467 


15UF 


r. 


537 


48?2 


174 


20467 


15UF 


c 


601 


48?2 


172 


30043 


IONF 


r 


60 ? 


48?2 


172 


30043 


IONF 


c 


6-J? 


48?2 


175 


50045 




c 


60 A 


48?2 


172 


31074 


56PF 


c 


605 


4872 


172 


30045 


27PF 


r 


6U6 


48?2 


175 


50045 


22PF 


c 


6-jT 


48?2 


122 


30103 


27NF 


r 


60 S 


4872 


172 


30027 


ItjF 


c 


60 " 


6B?2 


172 


31116 


2»?nF 


r 


614 


48?2 


172 


31054 


lOPF 


c 


616 


4872 


172 


30043 


lOtjF 


r. 


61B 


4872 


172 


30043 


IOnF 


c 


610 


4072 


172 


31054 


lOPF 


r 


621 


4872 


172 


31054 


lOPF 


c 


62 ? 


48?-2 


172 


3O0<.3 


IONF 


c: 


625 


4872 


171 


41161 


lOOHF 


c 


624 


4872 


172 


30043 


IONF 


f 


626 


4872 


172 


30043 


IONF 


c 


627 


4872 


172 


30043 


IONF 


r 


62« 


4872 


172 


3O043 


IONF 


c 


62" 


4872 


i?2 


30043 


IONF 


r 


631 


4872 


122 


30043 


ionf 


c 


63? 


4872 


171 


41161 


100 NF 


c 


63? 


4872 


172 


31054 


lOPF 


c 


63* 


4872 


172 


30043 


IONF 


r 


651 


4872 


l?2 


3O043 


IONF 


c 


65? 


4672 


172 


300*3 


IONF 


c. 


65? 


4872 


172 


30043 


IONF 


c 


7yl 


4872 


172 


31202 


33PF 


r 


70? 


4872 


172 


30043 


ionf 


c 


7-J4 


4972 


172 


30043 


IONF 


f 


7j5 


4872 


122 


31i«5 


JOPF 


c 


7J6 


4872 


172 


30043 


IONF 


c 


7J7 


4872 


172 


30U43 


IONF 


c 


70? 


4872 


172 


30043 


IONF 


c 


T:jO 


4872 


172 


30043 


IONF 


c 


711 


4872 


172 


30043 


1"NF 


c. 


71? 


4872 


122 


30043 


IONF 


c 


71? 


4872 


172 


30043 


IONF 


r. 


714 


4872 


172 


30043 


IONF 


c 


715 


4872 


172 


30043 


IONF 


f 


716 


4872 


172 


30043 


ionf 


c 


717 


4972 


172 


30043 


IONF 


c 


751 


4972 


172 


30043 


ionf 


c 


75? 


4972 


172 


30043 


ionf 


c 


761 


4872 


172 


30043 


IONF 


c 


76? 


4-972 


172 


30043 


IONF 


r. 


771 


4872 


122 


30043 


IONF 


c 


77? 


4872 


172 


300*3 


IONF 


f 


781 


4872 


122 


30043 


IONF 



-10+50 


16 


ELFC7RDLVTIC 


•10+50 


16 


electrolvtic 


•10+50 


16 


ELECTROLYTIC 


-10+50 


16 


ELECTROLYTIC 


•20480 


40 


CERAMIC PLATE 


•20+80 


40 


CERAMIC PLATE 


2 


100 


CERAMIC PLATE 


-20+80 


40 


CERAMIC PLATE 


2 


100 


CERAMIC PLATE 


-20+80 


40 


CERAMIC plate 


-20+80 


40 


CERAMIC PLATE 


2 


too 


CERAMIC PLATE 


-20+80 


40 


CERAMIC PLATE 


2 


too 


CERAMIC PLATE 


•10+50 


16 


electrolytic 


-10+50 


16 


ELECTROLYTIC 


•10+50 


16 


electrolytic 


-10+50 


16 


ELECTROLYTIC 


•10+50 


16 


ELECTROLYTIC 


•10+50 


16 


ELECTROLYTIC 


-20+80 


40 


CERAMIC PLATE 


-20+80 


40 


CERAMIC plate 




100 


trimmer 


2 


leo 


CERAMIC PLATE 


7 


too 


CERAMIC PLATE 




too 


TRIMMER 


•20+80 


*0 


CERAMIC PLATE 


10 


iOO 


CERAMIC plate 


10 


100 


CERAMIC PLATE 


2 


100 


CERAMIC plate 


•70+80 


40 


CERAMIC PLATE 


•20+60 


*0 


ceramic plate 


2 


100 


CERAMIC PLATE 


2 


(00 


CERAMIC plate 


-20+80 


40 


CERAMIC PLATE 


10 


IfC 


POLYESTER FOIL 


•20+00 


40 


CERAHJC PLATE 


•20+80 


40 


CERAMIC PLATE 


-70*80 


40 


CERAMIC PLATE 


•20*80 


40 


CERAMIC Plate 


•7'ueo 


40 


CERAMIC PLATE 


•70+80 


40 


CERAMIC plate 


10 


2 SO 


POLYESTER FOR 


2 


100 


CERAMIC PLATE 


•20+80 


40 


CERAMIC PLATE 


-20+80 


40 


CERAMIC plate 


-20+80 


40 


CERAMIC PLATE 


•20+80 


40 


CERAMIC PLATE 


2 


500 


CERAMIC PLATE 


-20+60 


40 


CERAMIC PLATE 


-20*80 


40 


CLRAMIC PLATE 


2 


500 


CERAMIC PLATE 


-20+80 


40 


CERAMIC PLATE 


-20+80 


40 


CERAMIC plate 


-20+80 


40 


CERAMIC PLATF 


-20+80 


40 


CERAMIC PLATE 


-20+80 


40 


CERAMIC PLATE 


-20+80 


40 


CERAMIC PLATE 


-20+80 


40 


CERAMIC PLATF 


-20+80 


40 


CERAMIC PLATF 


-20+80 


40 


CERAMIC PLATE 


-20+80 


40 


CERAMIC plate 


-20+80 


40 


CERAMIC PLATE 


-20+80 


40 


CERAMIC PLATE 


-20+eo 


40 


CERAMIC PLATF 


-20+80 


40 


CERAMIC PLATE 


-20*80 


40 


CERAMIC PLATE 


-20+80 


40 


cERA-ic Plate 


-20+80 


40 


CERAMIC PLATE 


-20+80 


40 


CERAMIC plate 
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ITEM 


J 8 DERIIIG NUMBER 


FARAD 


TOL («) 


VOLTS 


REMARKS ■■ 


C 


78? 


48?2 


12 ? 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


r. 


T^l 


48?2 


172 


30043 


lONF 


-20+60 


40 


CERAMIC PLATE 


c 


79? 


48?2 


172 


30043 


lONF 


•20+80 


40 


CERAMIC PLATE 


f. 


801 


4872 


124 


20467 


15UF 


-10+50 


16 


FLECTROLYTIC 


c 


8 o? 


48?2 


i ?2 


30043 


lONF 


-20*80 


40 


CERAMIC PLATE 


c 


ftu? 


4872 


17? 


30043 


ionf 


-20+80 


40 


CERAMIC plate 


c 




4872 


I ?2 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


r 




4872 


17? 


3103a 


?»?PF 


0 + 25PF 


100 


CERAMIC PLATF 


c 




4872 


174 


20467 


15UE 


-10+50 


16 


ELECTROLYTIC 


c. 


807 


4872 


174 


20467 


15UF 


-10+50 


16 


ELECTROLYTIC 


c 


8 y 8 


4872 


172 


30043 


lONF 


-20*80 


40 


CERAMIC PLATE 


c 


8 u° 


4872 


17? 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


c 




4872 


1?2 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


c 


851 


4872 


174 


20467 


15UF 


-10+50 


16 


electrolytic 


c 


«5? 


4872 


174 


20467 


15UE 


-10+50 


16 


ELECTROLYTIC 


f 


858 


4872 


174 


20467 


15UF 


• 10+50 


16 


ELECTROLYTIC 


c 


“5A 


4872 


174 


20467 




-10+50 


16 


ELECTROLYTIC 


r 


855 


4672 


17? 


30043 


lONF 


-20+80 


40 


CERAMIC PLATE 


c 


“56 


4072 


l ?2 


31061 


IBPF 


2 


100 


CERAMIC PLATE 


c 


857 


4872 


17? 


30043 


lONF 


-20+80 


40 


CERAMIC plate 


c 


858 


4072 


174 


20483 


6 > 8 uE 


-10+50 


40 


ELECTROLYTIC 


r 


850 


4872 


12 ? 


30043 


lONF 


-70*80 


40 


CERAMIC PLATE 


c 


850 


4872 


1 ?? 


31047 


5.6PP 


nt75Pf 


100 


CERAMIC PLATE 


f 


861 


4872 


172 


31061 


JRPF 


2 


100 


CERAMIC PLATE 


c 


“ 6 ? 


4872 


1?2 


30114 


7»?NF 


10 


100 


CERAMIC PLATE 


f 


86 ’ 


487? 


i?4 


20459 


2 ?UF 


-10+50 


10 


ELECTROLYTIC 


c 


864 


487? 


124 


20467 


ISUE 


- 10 * 5ft 


16 


ELECTROLYTIC 


r 


866 


5372 


171 


54076 


4S3?F 


1 




polystyrene foil 


c 


86 ? 


^372 


121 


40274 


4.7UF 


10 


1 00 


POLYESTER FQJL 


r 


868 


4872 


174 


20467 


15UE 


-10+50 


16 


ELECTROLYTIC 


: 


fl (,0 


537 ? 


1?1 


54108 


47NF 


1 


63 


POLYSTYRENE FQIL 


r 


871 


^372 


1?1 


14072 


330NF 




35 


80X 


c 


87? 


487? 


1 ?? 


30034 


470PF 


10 


100 


CERAMIC PLATE 


c 


878 


487? 


l ?2 


30043 


IOnF 


-? 0 * 8 P 


40 


CERAMIC PLATE 


c 


“74 


487? 


i ?2 


300*3 


lONf 


-?o*eo 


<•0 


CERAMIC PLATE 


r 


876 


48?? 


17? 


30103 


27NF 


• 70+80 


40 


CERAMIC PLATE 


r 


87 P 


487? 


124 


20467 


i?UE 


• J''+5C 


16 


ELECTROLYTIC 


c 


878 


487? 


17? 


3-1043 


lONE 


-20*80 


40 


CERAMIC PLATE 


c 


“81 


487? 


174 


20467 


10 UF 


- 10*50 


16 


ELECTROLYTIC 


c 


867 


487? 


174 


20467 


15UF 


•10*50 


16 


ELECTROLYTIC 


c 


loni 


487? 


124 


20467 


150E 


•10*50 


16 


ELECTROLYTIC 


c; 


loo? 


4872 


172 


30U4 3 


IonF 


-70*80 


40 


CERAMIC plate 


r 


1003 


‘•872 


17? 


30043 


ionf 


•?0*80 


40 


CERAMIC PLATE 


f 


1'J04 


4872 


17? 


3004 3 


IOnF 


-?0*80 


40 


CERAMIC PLATE 


c 


1 005 


4872 


12? 


31036 


2 »?PE 


n»25Pf 


lOO 


CERAMIC PLATE 


r 


1 0'^6 


4872 


124 


20467 


15uF 


-10*50 


16 


FLECTROLYTIC 


c 


I J 07 


4872 


124 


20467 


l5lJf 


-l'«*50 


16 


ELFCTROLYTIC 


r 


1:)08 


487? 


12 ? 


30043 


ionf 


-70+80 


40 


CERAMIC PLATE 


c 


luoo 


487? 


12 ? 


30043 


IONF 


-70+60 


40 


CERAMIC PLATE 


r 


lu“i 


487? 


124 


20467 


15uF 


-10+50 


16 


ELECTROLYTIC 


c 


1 j5? 


487? 


174 


20467 


15UF 


-1-7+50 


16 


ELFCTROLYTIC 


r 


!0*3 


487? 


124 


20467 


15UF 


-10*50 


16 


ELECTROLYTIC 


c 


?0‘^4 


4872 


124 


20467 


l5Uf 


-10*50 


16 


ELECTROLYTIC 


r 


1 )^c 


437? 


122 


31061 


J8PF 


7 


100 


CERAMIC PLATE 


c 


l..p87 


4877 


122 


30043 


IONF 


-70*80 


40 


CERAMIC PLATE 


c 


1 J5S 


4872 


122 


3JU61 


18PF 


7 


ino 


CERAMIC PLATE 




lj6? 


5372 


12 i 


54'j7b 


45’S pF 


I 


23’0 


POLYSTYRENE FOIL 


r 


I.j60 


4872 


12 ? 


31047 


^»6PF 


o»?50F 


100 


CERAMIC PLATE 


c 


U'61 


5372 


121 


54103 


47NF 


1 


63 


POLYSTYP>EME foil 


r 


1 J6? 


4872 


122 


30034 


470PF 


10 


100 


CERAMIC PLATE 


c 


1063 


4872 


122 


30043 


IONF 


-70*80 


40 


CERAMIC PLATE 


r 


1 j64 


4872 


122 


3004 3 


IONF 


-2t)*80 


40 


CERAMIC PLATE 


r 


1. 066 


4872 


122 


30043 


IONF 


- 70+ 80 


40 


CERAMIC PLATE 


c 


1067 


4872 


172 


30043 


IONF 


-70+80 


40 


CERAMIC PLATE 


c 


1 J68 


4872 


122 


30043 


IONF 


-70+80 


40 


CERAMIC PLATE 


c 


! 069 


487? 


122 


3"043 


ionf 


•70+80 


40 


CERAMIC PLATE 


c 


\Z^-l 


487? 


122 


30043 


IONF 


-70+80 


40 


CERAMIC PLATE 


1* 


50"? 


4877 


172 


31215 


0*6«PF 


Of75PF 


100 


CERAMIC PLATE 


c 


1 203 


4872 


125 


500^7 






1 06 


TRIMMER 


r 


12"4 


4072 


172 


31116 


?»?nf 


10 


600 


CERAMIC plate 
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Item 


'jeOERING number 


FARAD 


TOL (X) 


VOL 15 


RLMARKS 


C 1205 


4822 121 4U61 


ioonr 


to 


tso 


PCILYESTER FOIL 


C 1206 


4822 122 30043 


XONF 


•20+80 


‘0 


CERAMIC PLATE 


C 1207 


4872 121 41161 


lOOMF 


to 


ISO 


POLYESTER FOIL 


C 1208 


4822 125 50077 


5-,5pF 




^00 


TRIMMER 


C 1209 


4822 122 31215 


0*68PF 


0»25PF 


ioo 


CERAMIC PLATE 


C 1211 


4872 122 31116 


2»2NF 


10 


500 


CERAMIC PLATF 


C 1212 


4822 122 30043 


lONF 


-20+80 


40 


CERAMIC PLAT? 


C 1213 


4872 121 41161 


tOOMF 


10 


ISO 


POLYESTER FOIL 


C 1214 


4822 121 41161 


fOOlOF 


to 


150 


POLYESTER FOIL 


C 1216 


4822 122 30043 


xonf 


•20+80 


40 


CERAMIC PLATF 


C 1301 


4822 122 30043 


lONF 


-20*80 


40 


CERAMIC PLATF 


C 1302 


4822 122 30043 


lONF 


-20+00 


40 


CERAMIC PLATF 


C 1303 


4822 122 30104 


IPF 


Ot252F 


100 


CERAMIC PLATF 


C 1304 


4822 122 30043 


ionf 


-20+80 


40 


CERAMIC plate 


C 1306 


4822 122 30054 


I.2NF 


10 


100 


CERAMIC PLATE 


C 1307 


4822 122 30098 


3*«NF 


10 


100 


CERAMIC plate 


C 1308 


5322 122 54004 


47PPF 


20 


AF. 


CERAMIC DISK 


C 1309 


5322 122 54004 


470PF 


20 


4K 


CERAMIC DISK 


C 1310 


4822 121 40406 


15KF 


iO 


X5-0 


POLYESTER FOIL 


C 1311 


4822 122 31081 


lOOpF 


Z 


100 


CERAMIC. PLATE 


C 1312 


5322 122 54006 


3i3NF 


•20+50 


3K 


CERAMIC DISK 


C 1313 


4822 121 41161 


1 OONF 


10 


'ISO 


POLYESTER FOIL 


C 1314 


5322 122 540O6 


3»3NF 


•20+50 


3K 


CERAMIC DISK 


C 1316 


4822 124 20468 


33UF 


-10*50 


16 


flectpolytic 


C 1317 


5322 121 40233 


6«omf 


10 


lOO 


POLYESTER FOIL 


C 1318 


*822 121 50611 


lOtJF 


i 


6J 


POLYSTYRFNf FOl 


C 1319 


‘822 124 20468 


33UF 


•10+50 


16 


ELECTROLYTIC 


C 1401 


4822 124 20497 


15UF 


• 10+50 


63 


flec^rolytic 


C 1402 


‘822 I2l 4U61 


3 00UF 


10 


ISO 


POLYESTER FOIL 


C 1403 


‘822 121 41161 


1 00 MF 


10 


1/0 


POLYESTER FOIL 


C 1404 


4822 121 41161 


lOOWF 


(0 


ISO 


POLYESTER FOIL 


C 1406 


5322 122 54006 


3.3NF 


-20*50 


3K 


CERAMIC DISK 


C 1407 


4822 121 40363 


10MF 


10 


f6oo 


PULYfiSTER FOIL 


C 1416 


5322 122 54004 


4TOpF 


20 


‘K 


CIBAMIC DISK 


C 1417 


5322 122 54004 


47oPf 


2*^ 


4K 


CERAMIC DISK 


r 1418 


5322 122 54004 


470PF 


20 


4K 


CERAMIC DISK 


C 1419 


5322 122 54004 


4T0PF 


20 


4K 


CERAMIC DISK 


C 1421 


5322 122 54004 


470PF 


20 


4K 


CERAMIC DISK 


C 1801 


5322 121 44142 


220NR 


10 


250 


POLYESTER FOIL 


C 1802 


5322 122 44009 


2.2NF 


20 


240 


CERAMIC DISK 


C 1803 


5322 122 4*009 


2.2NR 


20 


250 


CERAMIC DISK 


C 1804 


5322 121 4*142 


220NF 


10 


250 


PULYESTLR FOIL 


C 1806 


4822 124 40066 


SO^fOVf 




400 


ELECTROLYTIC 


C 1807 


4822 124 20324 


4L)F 


-10*30 


*00 


electrolytic 


C 1808 


4822 124 20324 


auf 


-10+30 


*00 


flectrolytic 


C 1809 


4822 124 20306 


50UF 


-10+30 


100 


FLFCTROLYTIC 


C 1310 


4822 124 20581 


220UF 


•10+50 


4 


ELFCTPDLYTIC 


C 1811 


4822 121 40427 


aiOMF 


\0 


100 


POLYESTER FOIL 


C 1312 


4822 124 20583 


1UF 


-10+50 


63 


electrolytic 


C 1814 


4822 124 20467 


l‘UF 


- 10+50 


16 


ELECTROLYTIC 


C 1816 


4822 124 20461 


*TUF 


-lC+50 


10 


flfctpdlytic 


C 1817 


4822 121 40443 


6 90wf 


10 


25-0 


POLYESTER FOIL 


C 1818 


4822 121 41161 


100 WF 


{0 


lOO 


P0LYF5TER FOIL 


C 1319 


4822 122 30094 


22opF 


10 


JOO 


CEBAMJC PLATE 


C 1821 


4822 124 20459 


27llF 


-10+50 


10 


ELECTROLYTIC 


C 18?2 


4822 121 41161 


100NF 


10 


\0D 


POLYESTLR FOIL 


C 1823 


4822 124 20587 


lOOUF 


-10+50 


25 


FLFCTP.nLYTIC 


C 1824 


4822 121 41169 


220MF 


10 


ISO 


POLYESTER Foil 


C 1826 


4822 121 41161 


100NF 


\0 


'iSO 


POLYESTER FOIL 


C 1827 


4822 124 20457 


47f'uF 


-JO+50 


0.3 


elfctrolytic 


C 1828 


4322 121 41161 


fOO MF 


10 


250 


POLYESTER FOIL 


C 1829 


4822 121 41161 


lOOMF 


10 


PH. 


POLYESTER FOIL 


C 1830 


4822 121 40298 


i-1 NF 


10 


ibOO 


POLYESTER FOIL 


c len 


4822 121 41161 


lOONF 


10 


ISO 


POLYESTER FOIL 


C 1832 


4822 121 41161 


IO(?MF 


10 


150 


POLYESTER FOIL 


C 1833 


4822 124 20497 


15UF 


-10+50 


bi 


EL^^CTROLYTIC 


C 1834 


4822 124 20497 


15UF 


-10*50 


63 


elfctrolytic 


C 1836 


4822 124 20469 


6«UF 


-10+50 


16 


flfctrolvtic 


C 1837 


4822 124 20469 


68UF 


-10*50 


16 


electrolytic 


C 1838 


4822 124 20469 


68UF 


-10+50 


16 


FieCTRCLYTIC 
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ITFM 


SPOtRlNG NUMBER 


FARAP 


TOU (*) 


voLfS 


PEM48K5 




C 


1839 


4822 


124 


20469 


6 BUF 


-10+50 


16 


ELtClRHLVTlC 


C 


1841 


4822 


124 


20454 


150UF 


-ao +50 


6»3 


FLFCTP.OLVTIC 


C 


1842 


4822 


124 


20454 


I 5 OUF 


-10+50 


6*3 


FueCTROLVTlC 


C 


1843 


4822 


124 


20454 


15PUF 


-10+50 


6*3 


FLFCTROLYTIC 


C 


1844 


4822 


124 


20454 


150UF 


-10+50 


6 + 3 


FLFCTP.Ot.YTlC 


C 


1846 


4822 


124 


20454 


150UF 


-10*50 


ft + 3 


electrolytic 


C 


1847 


4822 


124 


20454 


150UF 


-10+50 


ft. 3 


FLFCTROLYTIC 


C 


1348 


4822 


124 


20454 


150UF 


-10+50 


ft + 3 


electrolytic 


C 


1849 


4822 


124 


20454 


150UF 


-10+50 


ft + 3 


electrolytic 


c 


?376 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


?377 


4822 


122 


30Q43 


ionf 


-20+80 


40 


CCRA«IC 


plate 


c 


?379 


4822 


122 


30048 


1»8MF 


10 


100 


•CERAMIC 


plate 


c 


?381 


4822 


122 


31072 


47pF 


2 


100 


CERAMIC 


plate 


c 


?382 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2401 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2402 


4822 


125 


50045 


22PF 




100 


TP.I-MMEP 




c 


2403 


4822 


122 


31054 


lOPF 


2 


iOO 


CERAMIC 


PLATE 


c 


2404 


4822 


122 


30043 


lOHF 


-20+80 


40 


CERAMIC 


PLATE 


c. 


2405 


4822 


122 


30043 


lOfjF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2406 


4822 


122 


30043 


IONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2407 


4822 


122 


31054 


IPPF 


2 


100 


CERAMIC 


PLATE 


c 


2408 


4822 


122 


30043 


lONR 


-20+80 


40 


CERAMIC 


PLATE 


c 


2409 


4822 


122 


30043 


IONF 


-20+80 


40 


CERA-IC 


plate 


c 


2410 


4822 


122 


30043 


lONP 


-20+80 


40 


CERAMIC 


PLATE 


c 


24U 


4822 


122 


30043 


IONF 


-20+80 


40 


ceramic 


plate 


c 


2412 


4822 


122 


30043 


IONF 


-20+80 


40 


CERAMJC 


PLATE 


c 


2413 


4822 


122 


31054 


lOPF 


2 


100 


CERAMIC 


PLATE 


c 


2414 


4822 


122 


3O043 


IONF 


• 20+80 


40 


CERAMIC 


PLATE 


c 


2415 


4822 


122 


30091 


590PF 


2 


100 


CERA-IC 


plate 


c 


2416 


4022 


125 


50045 


22 PF 




100 


TRIMMER 




c 


2417 


4822 


122 


31061 


IRPF 


2 


100 


CERA-IC 


PLATE 


c 


2420 


4822 


122 


31053 


l5pF 


2 


100 


CERAMIC 


PLATE 


c 


2423 


4822 


122 


3O043 


IOnF 


-20+80 


40 


CERA-IC 


PLATE 


c 


2424 


4822 


122 


30043 


ir>NF 


•?''+80 


40 


CERA-IC 


PLATF 


ft 


2425 


4822 


1?2 


30049 


)f 3 nF 


10 


*00 


CERA-K 


plate 


c 


2426 


4822 


122 


30Q43 


IONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2427 


4822 


122 


30043 


IrtNf 


-20+80 


40 


CERAMIC 


PLATE 


c 


2428 


4822 


122 


300<.3 


IONF 


•20+80 


40 


CERAMIC 


PLATE 


c 


2429 


4822 


122 


30043 


iftNF 


• 20+00 


40 


CERAMIC 


PLATE 


c 


243i 


4822 


122 


30043 , 


IONF 


•20+80 


40 


CERAMIC 


PLATE 


c 


2576 


4822 


122 


30043 


IONF 


•20+fiO 


40 


CERAMIC 


PLATE 


c 


2577 


4822 


122 


30043 


IONF 


•20+80 


40 


CERAMIC 


PLATE 


c 


2579 


4822 


122 


30048 


1.8NF 


10 


100 


CERAMIC 


PLATF 


c 


2580 


4822 


122 


30043 


IONF 


•20+80 


40 


CERAMIC 


PLATE 


c 


2581 


4822 


122 


31072 


47pF 


2 


mo 


CERAMIC 


PLATE 


c 


25«2 


4822 


122 


30043 


IONF 


•20+00 


40 


CERAMIC 


PLATF 


c 


2b01 


4822 


122 


30043 


IONF 


-20*80 


40 


CERAMIC 


PLATE 


c 


2602 


4872 


125 


50045 


22pF 




too 


TP.l.MMEP 




c 


2603 


4622 


122 


31054 


lOPF 


2 


too 


CERAMIC 


PLATE 


c 


2604 


4822 


122 


30043 


IONF 


-20*80 


40 


CERAMIC 


PLATE 


c 


2605 


4822 


122 


30043 


IONF 


-20+30 


40 


CERAMIC 


PLATE 


c 


2606 


4872 


122 


30043 


IONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2607 


4822 


122 


31054 


lOpF 


2 


100 


CERAMIC 


PLATE 


c 


2608 


4822 


122 


30043 


IrtNF 


-20+80 


40 


CERAMIC 


PLATF 


c 


2609 


4822 


122 


30043 


IONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2610 


4822 


122 


30043 


IONF 


-20+80 


40 


CERA'MC 


PLATE 


c 


2611 


4872 


122 


30043 


IONF 


• 20+80 


40 


CERAMIC 


PLATE 


c 


2612 


4822 


122 


30043 


IONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2613 


4822 


122 


31054 


lOPF 


2 


too 


CERAMIC 


PLATE 


c 


2614 


4822 


122 


30043 


IONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2615 


4822 


122 


300*»1 


390PF 


2 


mo 


CERAMIC 


PLATE 


c 


2616 


4822 


125 


50045 


WPF 




-100 


TRIMMER 




c 


2617 


4822 


122 


31061 


IRPF 


2 


100 


CERAMIC 


PLATE 


c 


2620 


4822 


122 


31058 


15RF 


2 


190 


CERAMIC 


PLATF 


c 


2623 


4822 


122 


30043 


IONF 


-20+80 


40 


CERAMIC 


plate 


c 


2624 


4822 


122 


30043 


IONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


2625 


4822 


122 


30099 


3«3NF 


10 


100 


CERAMIC 


Plate 


c 


2626 


4822 


122 


30043 


IONF 


-20+80 


40 


CERAMIC 


PLATF 


c 


2627 


4822 


122 


30043 


IONF 


-20+80 


40 


CERAMIC 


plate 


c 


2628 


4822 


122 


30Q43 


IONF 


-20+80 


40 


CERAMIC 


PLATE 




74 



ITEM 


32DERING number 


EARAD 


TOC (i:j 


VOL IS 


REMARKS 




C 




4822 


172 


30043 


lONF 


-20t80 


40 


CERAMIC 


PLATE 


C 




4822 


122 


30043 


lONF 


-2Ot0O 


40 


CERAMIC 


PLATE 


c 


2776 


4822 


122 


30043 


lONF 


-20*80 


40 


CERAMIC 


PLATE 


c 


7777 


4822 


122 


30043 


lONP 


-20*80 


40 


CERAMIC 


PLATE 


f 


2779 


4822 


122 


30048 


1»8NF 


10 


100 


CERAMIC 


PLATE 


c 


?7Rl 


4822 


122 


31072 


47PF 


2 


100 


CERAMIC 


PLATE 


c 


77S2 


4822 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


c 


?soi 


4622 


122 


30043 


lONF 


-20+80 


40 


CERAMIC 


PLATE 


C 


28n2 


4822 


125 


50045 


22 PF 




lOO 


TRIMMER 




c 


78^3 


4822 


122 


31054 


lOPF 


2 


100 


CERAMIC 


PLATE 


c 


2804 


4822 


122 


30043 


lONF 


-20*80 


40 


CERAMIC 


PLATE 


c 


7805 


4822 


122 


30D43 


lONF 


-20*80 


40 


CERAMIC 


PLATE 


c 


2806 


4822 


122 


30043 


lONF 


-20*80 


40 


CERAMIC 


PLATE 


c 


2807 


4822 


122 


31054 


lOPF 


2 


100 


CERAMIC 


PLATE 


r 


7308 


4822 


122 


30043 


IONF 


-20*80 


40 


CERAMIC 


PLATE 


c 


7309 


4822 


122 


30043 


lONF 


-20*80 


40 


CERAMIC 


PLATE 


c 


2810 


4822 


122 


30043 


lONF 


-20*80 


40 


CERAMIC 


PLATE 


c 


2811 


4822 


122 


30043 


lONF 


-20*80 


40 


CERAMIC 


PLATE 


r 


2812 


4622 


122 


30043 


lONF 


-20*80 


40 


CERAMIC 


Plate 


c 


2813 


4822 


122 


31054 


lOpF 


2 


100 


CERAMIC 


PLATE 


r 


2814 


4822 


122 


30043 ' 


lONF 


-20*80 


40 


CERAMIC 


PLATE 


c 


7815 


4822 


172 


30091 


390PF 


2 


100 


CERAMIC 


PLAT^ 


e 


2816 


4822 


175 


50045 


22pF 




I OO 


TRIMMER 




c 


2817 


4822 


122 


31061 


19PF 


2 


JOO 


CERAMIC 


PLATE 


c 


2820 


4822 


122 


31058 


15PF 


2 


100 


CERAMIC 


PLATE 


c 


2873 


4922 


172 


30043 


lONF 


•20*80 


40 


CERAMIC 


PLATE 


r 


2824 


4822 


172 


30Q43 


10N» 


•20*80 


40 


CERAMIC 


PLATE 


c 


7825 


4822 


172 


30099 


3<?NF 


10 


100 


CERAMIC 


PLATE 


c 


2826 


4822 


122 


30043 


IONF 


•20*80 


40 


CERAMIC 


PLATE 


c 


7827 


4822 


122 


30U43 


IONF 


•20*80 


40 


CERAMIC 


PLATE 


c 


2828 


4822 


122 


30043 


I'^nF 


•20*80 


40 


ceramic 


plate 


c 


2329 


4822 


122 


30043 


IONF 


•20*80 


40 


CERAMIC 


PLATE 


f 


23^2 


4822 


122 


30043 


IOnF 


•20*80 


40 


CERAMIC 


PLATE 


ITEM 




ORDERING NJMDER 011“ 


TOL 


(*J TvRfc 


R 


EMARKS 





RESISTORS 




















a 


1 


5372 


101 


44014 


lOOK 


20 




CARBON PQTM 


LIN 


♦ SWITCH 


a 


2 


5322 


103 


64016 


5K 


5 


?W 


wiRfc-WDUND P0TENTU1METER 


R 


a 


5322 


101 


44014 


100*' 


20 




CARBON POTM 


LIN 


♦ SWITCH 


a 


4 


5372 


101 


44015 


50K 


20 




CARBON POTM 


LIN 


* SWITCH 


R 


5 


F372 


101 


40041 


4*7‘' 


20 


0.25W 


CARSON POTM 


LIN 


♦ SWITCH 


a 


6 


5372 


101 


40041 


4* 7K 


20 


0.25W 


CARBON POTM 


LIN 


* SWITCH 


R 


7 


5322 


101 


74005 


loi' 


20 


o.iw 


CARBON POTM 


LOG 


♦ SWITCH 


a 


a 


5322 


101 


24046 


100 


20 


O.IH 


CARBON POTM 


LIN 




a 


a 


5372 


101 


34016 


47K 


20 


O.IW 


CARBON POTM 


LOG 




a 


Ij 


5372 


101 


24109 


500R 


1 




CARBON POTM 


LIN 




R 


U 


5372 


101 


24091 


47K 


20 


O.lW 


CARBON POTM 


LIN 




a 


12 


5372 


101 


24055 


25K 


20 




CARBON POTM 


LIN 




a 


U 


5372 


101 


34018 


4.7“ 


20 


O.IW 


CARBON POTM 


LOG 




a 


14 


5372 


101 


24062 


2.2M 


20 


O.IW 


CARBON POTM 


LIN 




a 


101 


4872 


111 


30067 


93 


5 


C«16 


CARBON 






a 


10? 


5372 


116 


55021 


9?l)K 


0.25 




METAL FILM 






a 


I'O? 


5372 


111 


30363 


68 


5 


CK16 


CARBON 






a 


Ida 


53?2 


116 


55067 


S8.9K 


0.25 


H?.24C 


METAL FILM 






a 


106 


4872 


111 


30245 


47 


5 


CR16 


CARSON 






a 


107 


5372 


116 


54892 


2O0K 


0.25 




METAL FILM 






a 


1.08 


5372 


116 


55073 


800“ 


9.25 




METAL FILM 






a 


Vjo 


4872 


lU 


30309 


560 


5 


CR16 


CARBON 






a 


111 


4872 


m 


30309 


560 


5 


C«l6 


CARBON 






a 


U2 


4872 


111 


30069 


39 


5 


C«16 


CARBON 






a 


li» 


5372 


116 


55072 


9«2K 


0.25 




METAL FILM 






a 


114 


5372 


116 


55066 


8.08K 


0.25 


MR24C 


METAL FILM 






a 


116 


5372 


ill 


30383 


68 


5 


C«16 


CARBON 






a 


U« 


5372 


116 


50592 


442 


1 


MR?5 


METAL film 






a 


lia 


5372 


116 


50592 


442 


1 


MR?5 


METAL FILM 






a 


121 


4872 


111 


30347 


10 


5 


CR16 


CARBON 






a 


122 


4872 


111 


30304 


150“ 


5 


CM16 


CARBON 






a. 


12^ 


5372 


116 


54499 


249 


1 


MH25 


METAL film 






a 


1.24 


4872 


110 


6301B 


2.7 


5 


CR75 


CARBON 








75 



ITEM 


3RDER1MG ^JU^BER 


OHM 


TOL (*) 


TvPE 


REMARKS 


R 


126 


4872 


110 


63043 


3»9 


5 


C«75 


CARBON 


R 


12« 


53?2 


100 


10141 


lOK 


20 


f,» 75W 


TRIMMING POTM 


0, 


12=> 


5322 


116 


506T2 


51ijt< 


1 


M«25 


METAL FILM 


R 


?01 


5372 


116 


54466 


90t9 


1 


MK25 


METAL FILM 


R 




5372 


U6 


54466 


90t9 


1 


m875 


METAL film 


R 


2u3 


5372 


116 


54571 


1»96K 


1 


MV?5 


METAL FILM 


9 




5372 


116 


50417 


162 


1 


8H25 


METAL film 


S 


?06 


5322 


116 


50581 


2»49K 


1 


M«J5 


METAL FILM 


9 


R'J7 


5372 116 


54513 


332 


1 


8825 


METAL FILM 


P 


2QR 


5372' 


116 


50675 


?.?6K 


1 


MR?5 


METAL FILM 


R 


?:)Q 


5372 


116 


50586 


li54K 


1 


8825 


metal film 


P 


?n 


5372 


116 


50675 


2*?6K 


1 


MK25 


METAL FILM 


e 


?i? 


5322 


116 


5056B 


4*99 


1 


MK?5 


METAL film 


e 


?I? 


5372 


116 


54012 


6»8lK 


1 


8K?5 


METAL FILM 


R 


?!<• 


5372 


116 


54012 


6i8lK 


1 


8875 


METAL FILM 


R 


?16 


5372 


116 


54012 


6>aiK 


1 


8825 


METAL FILM 


R 


?17 


5372 


116 


54012 


618IK 


1 


8875 


METAL FILM 


R, 


?!*' 


5372 


116 


50481 


?2*6K 


1 


8825 


METAL film 


R 


?1R 


5372 


116 


50556 


4»42K 


1 


8825 


METAL film 


R 


?21 


5372 


116 


50481 


22»6K 


1 


8825 


METAL film 


0 


?27 


5372 


116 


50556 


4>42K 


1 


8825 


METAL film 


fl 


22^ 


5372 


116 


50481 


22*6R 


1 


8K25 


METAL FILM 


R 


?2* 


5372 


116 


50556 


4.42K 


1 


8825 


“ETAL FILM 


R 


?26 


5372 


116 


50481 


22»6< 


1 


8825 


METAL FILM 


0 


727 


5372 


116 


50556 


4.42»f 


1 


8825 


“ETAL FILM 


R 


?2S 


5372 


J1.6 


50481 


22*6'< 


1 


8825 


METAL FILM 


0 


72® 


5372 


116 


50556 


4*42'^ 


1 


8R25 


“ETAL film 


R 


731 


5372 


116 


54012 


6.8i'( 


1 


88?5 


METAL FILM 


R 


73? 


5372 


116 


54619 


lot' 


1 


“825 


“ETAL film 


P 


73? 


5372 


116 


50664 


2.05f 


1 


8825 


“ETAL FILM 


R 


734 


5372 


116 


50664 


?.05*f 


1 


8825 


“ETAL film 


R 


736 


5372 


116 


5''664 


2.05V 


1 


88?5 


METAL FILM 


P 


737 


5372 


116 


504,64 


2.05V 


1 


4K?5 


METAL film 


R 


?3'1 


5372 


116 


50664 


7.05V 


1 


8825 


METAL FILM 


0 


?3« 


5372 


116 


50664 


7.05V 


1 


8875 


METAL film 


P 


7‘tl 


5372 


116 


50556 


4.42V 


1 


8825 


METAL FILM 


P 


74? 


5372 


116 


54012 


6.81V 


1 


8875 


METAL FILM 


R 


376 


5372 


116 


54012 


6.81V 


1 


“825 


“ETAL film 


9 


377 


5372 


116 


54595 


5.11V 


1 


8875 


“ETAL film 


R 


37R 


5372 


116 


50553 


18.7V 


1 


8825 


METAL film 


9 


R7'» 


5372 


101 


14046 


47V 


20 


0.5W 


TRIMMING POTH 


R 


381 


5372 


116 


50527 


33.2 


1 


8825 


METAL FILM 


9 


38? 


4372 


m 


30067 


33 


5 


CR16 


CARBON 


R 


38* 


5372 


116 


54557 


1.71V 


1 


8826 


METAL FILM 


9 


387 


5372 


116 


50452 


10 


1 


88?5 


“ETAL film 


P 


30R 


5372 


116 


54519 


402 


1 


8K25 


METAL film 


9 


38^^ 


5372 


116 


54469 


lOu 


1 


8825 


“ETAL FILM 


P 


3')r^ 


5372 


U6 


54541 


825 


1 


8875 


“ETAL film 


0 


vn 


5372 


116 


50568 


4.0Q 


1 


8825 


“ETAL film 


R 


3'?? 


5372 


116 


5052T 


33.2 


1 


8825 


METAL film 


9 


3'} 3 


4872 


111 


30324 


100 


5 


CR16 


CARBON 


R 




5372 


116 


54430 


35.7 


1 


*^825 


METAL FILM 


9 


3'’6 


5372 


116 


54548 


97b 


1 


8825 


“ETAL FILM 


9 


•^'?7 


5372 


116 


54439 


35*7 


1 


8825 


METAL FILM 


9 


3R,a 


4872 


111 


30324 


100 


5 


C816 


CARSDN 


9 


*C!! 


5372 


116 


50524 


3.01V 


1 


8825 


METAL film 


P 


<*J7 


5372 


116 


545O8 


301 


1 


8825 


metal film 


9 


^.1)7 


4872 


ill 


30067 


33 


5 


CK16 


CARBON 


9. 


<tj<t 


5372 


116 


50524 


3.01V 


J 


8825 


METAL film 


R 


4J5 


5372 


116 


54464 


86.6 


1 


88 25 


METAL film 


9. 


4ij6 


4872 


111 


30347 


10 


5 


C8I6 


CARBON 


9 


4j7 


5372 


116 


50492 


46.4 


1 


8825 


METAL FILM 


9 


4UR 


5372 


116 


50568 


4.09 


1 


8825 


METAL film 


9 


4;)'^ 


5372 


116 


50492 


46.4 


1 


8825 


METAL FILM 


9, 


41'1 


5372 


116 


34036 


47 


5 


0.5W 


NTC 


9 


'*11 


4872 


lU 


30347 


in 


5 


C8I6 


CARBON 


9 


‘•1? 


4872 


111 


30067 


33 


5 


CK16 


CARBON 


9 


4i^ 


5372 


116 


505J5 


1.78K 


1 


M«?5 


METAL FILM 


9 


414 


5372 


116 


54005 


3.32V 


1 


8825 


“ETAL film 




‘-16 


5372 


116 


50452 


10 


1 


8825 


“ETAL FILM 




76 



ITEM 


ORDERING number 


OHM 


TOL (<) 


TyPt 


REMARKS 




<►17 


5322 


116 


50571 


715 


1 


“K25 


M£TAL FILM 


R 


418 


4822 


111 


30245 


♦7 


5 


CK16 


CARBON 


R 


41° 


4822 


lU 


30347 


10 


9 


CM16 


CARBON 




420 


5322 


116 


54464 


86»6 


1 


MK?5 


ME.TAL FILM 




421 


4822 


111 


30067 


33 


5 


CR16 


CARBON 


R 


422 


5322 


116 


54452 


178 


1 


MK25 


MLTAL FILM 


R 


423 


4822 


111 


30067 


33 


5 


CK16 


CARBON 




424 


5322 


116 


54576 


2.37K 


1 


MR?5 


METAL FILM 




426 


5322 


116 


54587 


3«65K 


1 


«H25 


“ETAL film 




427 


5322 


116 


50577 


33»2 


1 


MK25 


METAL film 


R 


428 


4822 


111 


30067 


33 


5 


CH16 


CARBON 


R 


42'> 


5322 


116 


54452 


178 


1 


M«?5 


METAL FILM 


R 


431 


4822 


111 


30347 


10 


5 


Cki 6 


CARBON 


R 


432 


5322 


116 


50571 


715 


1 


MK?5 


METAL FILM 


R 


433 


4822 


111 


30245 


47 


5 


CR16 


CARBON 


R 


434 


5322 


lU 


50452 


10 


1 


MK25 


METAL FILM 


R 


436 


4822 


111 


30067 


33 


5 


C’i'ib 


CARBON 


R 


437 


5322 


116 


54613 


8t66K 


1 


MK25 


METAL FILM 


R 


438 


5322 


116 


54005 


3*32K 


1 


«R?5 


METAL FILM 


R 


43*7 


4872 


111 


30067 


33 


5 


C«16 


CARBON 


R 


440 


5322 


116 


50484 


4*64K 


1 


MK25 


metal film 


R 


441 


5322 


116 


50076 


40*2 


1 


MK?5 


METAL film 


P 


442 


5322 


lOQ 


10112 


IK 


20 


0.5W 


trjmmimg 


R 


443 


5322 


116 


5451 5 


348 


1 


MK25 


METAL FILM 


R 


444 


5322 


116 


50576 


40*2 


1 


«M25 


“ETAL F ILM 


R 


445 


5322 


116 


54555 


5*11K 


1 


M«25 


metal FILM 


R 


446 


4922 


111 


30067 


33 


5 


CM16 


CARBON 


R 


447 


5322 


116 


50442 


48*TK 


1 


‘1M?5 


MLTAL FILM 


R 


448 


5372 


100 


10113 


lu<( 


20 


0»5W 


trimming 


P. 


461 


5372 


116 


54005 


3*32K 


1 


«K25 


METAL FILM 


P 


463 


5372 


116 


54576 


2»37K 


1 


«K25 


METAL film 


R 


464 


5372 


116 


54005 


3.32K 


1 


K«25 


METAL FILM 


R 


465 


5372 


U6 


54012 


6«81K 


1 


m«25 


METAL F ILM 


R 


466 


5322 


116 


54585 


3*46K 


1 


MK?5 


METAL film 


R 


467 


4822 


lU 


300R7 


33 


5 


C«16 


CARBON 


R 


468 


4622 


ill 


30067 


33 


5 


CKlb 


CARBON 


fl 


460 


4822 


111 


30067 


33 


5 


CK16 


CAB. BON 


R 


471 


4822 


m 


30067 


33 


5 


CHIO 


CARSON 


R 


472 


4822 


111 


30067 


33 


5 


C*«16 


■ CARBON 


R 


477 


4822 


111 


30067 


33 


5 


C^lb 


CARBON 


fl 


474 


4822 


111 


30067 


33 


5 


Ohio 


CARSON 


R 


476 


4822 


ni 


30067 


33 


5 


CK16 


CARBON 


fi 


477 


4822 


111 


30067 


33 


5 


Chl 6 


CARBON 


R 


478 


5322 


116 


54465 


iO«) 


1 


MK25 


METAL F ILM 


R. 


470 


5322 


116 


50621 


536 


1 




metal FlLf' 


R 


481 


4822 


111 


30067 


33 


5 


C*<16 


CARBON 


R. 


482 


5322 


116 


54469 


ir»o 


1 


'•K25 


METAL film 


R 


483 


4822 


111 


30067 


33 


4 


CK16 


CAPS'UJ 


0, 


484 


5322 


116 


54613 


8 . 66 K 


. 1 


MK75 


METAL film 


fi 


486 


5322 


116 


50524 


3*01K 


1 


MK ?5 


METAL film, 


P 


487 


5322 


116 


50527 


33*2 


1 


--RPS 


“ETAL film 


R 


488 


5322 


116 


54469 


JOu 


1 


•.k?5 


“LTAL film 


e 


500 


5322 


lib 


54469 


100 


1 


MK25 


METAL FILM 


R 


50l 


5322 


116 


54525 


511 


1 


MK?5 


METAL film 


R 


502 


5322 


116 


54549 


IK 


1 


M«25 


M[TAL film 


R 


503 


5322 


116 


50452 


10 


1 




"ETAL FILM 


P 


504 


5322 


116 


505J1 


48.7 


1 


M«?5 


“ETAl film 


R 


505 


5322 


116 


54469 


ino 


1 


‘*“25 


METAL film 


R 


506 


5322 


116 


54549 


IK 


1 


MK25 


METAL FIL-' 


R 


507 


5322 


116 


54525 


511 


1 


MK25 


METAL film 


P 


511 


5322 


116 


54258 


9.53 


1 


'!k ?5 


metal film 


R 


512 


5322 


116 


50568 


4.99 


J 


MK25 


“ETAL FILM 


R 


513 


5322 


116 


54258 


9,43 


1 


MK?5 


MLTAL film 


R 


514 


5322 


116 


50568 


4.99 


1 


“«?5 


metal film 


R 


516 


5322 


116 


54258 


9,53 


1 


««?5 


metal film 


R 


517 


5322 


116 


54258 


9.53 


1 


•.k?5 


METAL film. 


R 


520 


5322 


116 


54469 


100 


1 


MK25 


METAL FILM 


R 


521 


5322 


116 


54525 


511 


1 


M«?5 


METAL film 


R 


522 


5322 


116 


54549 


IK 


1 


M«?5 


MLTAL FILM 


R 


523 


5322 


116 


50452 


10 


1 


M«?5 


METAL film 
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ITE^ 


ORDERING NU*^0Eft 


OHH 


TOL 


TvPfc 


REMARKS 


R 


S24 


53?2 


116 


505U 


48(7 


1 


Hk25 


“ETAL FILM 


R 


525 


53?2 


116 


54460 


100 


1 


«R25 


“ETAL film 


0. 


526 


5322 


116 


5454R 


IK 


1 


'^K25 


“ETAL film 


R 


527 


53?2 


116 


54525 


511 


1 


“•*25 


METAL FILM 


8 . 


529 


53?2 


116 


50524 


3.01K 


1 


“«25 


“£TAL film 


R 


52R 


53?2 


116 


54621 


10»2< 


1 


HH25 


METAL FILM 


R 


531 


53?2 


101 


14046 


47K 


20 


0.5W 


trimming potm 


fl 


53? 


53?2 


116 


50527 


33»2 


1 


4X25 


METAL FILM 


R 


533 


53?2 


116 


54643 


20tSK 


1 


“X25 


4ETAL FILM 


R 


53<» 


6822 


111 


30324 


100 


5 


C«16 


CARSOfJ 


8 


536 


68?2 


111 


30067 


33 


5 


C«16 


CARBON 


R 


537 


53?2 


116 


50676 


196 


1 


4H25 


HETAL FILM 


8 


538 


53?2 


116 


50555 


1*27K 


1 


“*<25 


“ETAL FILM 


R 


53R 


53?2 


116 


50568 


4t«»9 


1 


MK25 


METAL film 


8 


5^1 


5322 


116 


50676 


196 


1 


•1H25 


“ETAL FILM 


R 


562 


5322 


116 


54519 


402 


1 


UR25 


“ETAL FILM 


R 


563 


5322 


116 


50593 


1b«2K 


1 


4«25 


“ETAL film 


R 


566 


53?2 


116 


50452 


10 


1 


“ft?5 


METAL film 


R 


566 


5322 


116 


54469 


100 


1 


“•*25 


METAL. FILM 


R 


567 


53?2 


116 


54541 


825 


1 


“•<25 


METAL FILM 


8 


56B 


53?2 


101 


14069 


22K 


20 


'2.5K 


TRIMMING PUTM 


R 


56« 


53?2 


116 


54595 


5. UK 


1 


“K25 


METAL FILM 


R 


551 


68?2 


111 


30245 


47 


5 


C*<16 


CARBON 


R 


55? 


53?2 


116 


50452 


10 


1 


4K25 


METAL FILM 


R 


553 


58?2 


ill 


30Q67 


33 


5 


Ckl.6 


CARBON 


R 


556 


53?2 


116 


50506 


184 


1 


“•<25 


METAL FILM 


R 


556 


53?2 


116 


50568 


4t®9 


1 


“X25 


metal film 


R 


557 


53?2 


116 


505U 


40.7 


1 


“•*?5 


METAL FILM 


R 


558 


53?2 


116 


54561 


1.33K 


1 


4X25 


“ETAL film 


R 


55R 


53?2 


116 


50569 


05.3 


1 


4425 


metal film 


R 


560 


<>8?2 


111 


30324 


lOl) 


5 


C416 


CARSON 


R 


561 


53?2 


U6 


50506 


18<. 


1 


4«25 


METAL FILM 


e 


56? 


5322 


U6 


505U 


48.7 


1 


‘-•<75 


METAL film 


R 


56? 


53?2 


116 


54561 


l.?3K 


1 


4«?5 


metal film 


0 


566 


68?2 


111 


30067 


?3 


K 


C«16 


CARBON 


R 


566 


53?2 


U6 


50452 


10 


! 


4K25 


METAL film 


9 


567 


68?2 


lU 


30U6T 


33 


5 


CH16 


CARBON 


R 


568 


6822 


111 


30245 


47 


R 


Cxi 6 


CARBON 


R 


56® 


53?2 


116 


50568 


4»<’9 


1 


4K25 


METAL FILM 


9 


571 


5322 


116 


54005 


3.32K 


1 


4K25 


“ETAL FILM 


9 


57? 


5322 


116 


50569 


®5*3 


1 


4425 


“ETAL film 


R 


57? 


5322 


116 


50568 


4, '59 


1 


4K25 


“ETAL film 


R 


576 


5322 


116 


54258 


9.53 


1 


4«25 


METAL film 


R 


576 


5322 


116 


50568 


4.99 


i 


4k25 


“ETAL film 


R 


577 


5322 


116 


54258 


9,53 


1 


4K25 


METAL film 


R 


579 


5322 


116 


54258 


0,55 


1 


4x25 


metal film 


R 


57R 


53?2 


116 


50568 


4.6«J 


1 


4K?5 


METAL film 


R 


581 


53?2 


116 


50568 


4f99 


1 


4K25 


“ETAL film 


R 


6ul 


53?2 


116 


50926 


40.2 


1 


4K?5 


“ETAL film 


9 


60? 


5322 


116 


54506 


297 


1 


4425 


“ETAL film 


R 


60? 


6822 


111 


30067 


33 


R 


CH] 6 


CARBON 


R 


606 


53?2 


116 


54492 


178 


1 


4425 


“ETAL film 


R 


606 


5322 


116 


50676 


196 


1 


4K?5 


METAL film 


R 


607 


53?2 


116 


54519 


402 


1 


'-K25 


“ETAL film 


R 


609 


68?2 


111 


30067 


33 


5 


Ckl6 


CARBON 


e 


6o9 


53?2 


Ub 


54492 


178 


1 


4H?5 


METAL FILM 


R 


610 


53?2 


116 


50574 


3.01K 


1 


4«25 


METAL FILM 


R 


611 


5322 


116 


50926 


40.2 


1 


“K25 


•“ETAL film 


R 


612 


5372 


116 


54506 


287 


1 


4M?5 


“ETAL FILM 


R, 


61? 


5322 


116 


505O6 


154 


1 


“•<?5 


“ETAL film 


fl 


616 


68?2 


ill 


30067 


33 


5 


C4]6 


CARBON 


R 


615 


5322 


116 


50524 


3. OIK 


1 


4H2S 


MLTAL film 


R 


616 


5372 


116 


54444 


53.6 


1 


4K25 


METAL FILM 


R 


617 


6622 


111 


30067 


33 


5 


CK16 


CARBON 


fl 


618 


5372 


116 


54444 


53.6 


1 


4H25 


“ETAL film 


R 


61® 


5322 


101 


14011 


100 


20 


■).5W 


TRIMMING POTM 


R 


621 


5322 


100 


10114 


4»7K 


2f> 


0.5W 


TOI“MING POTM 


R 


622 


5322 


100 


10113 


lOK 


20 


0.5W 


TRIMMirjG POT,'' 


R 


623 


5322 


116 


54615 


8.66K 


! 


4X25 


METAL FILM 


R 


626 


5322 


116 


54619 


lOK 


1 


4K25 


“ETAL FILM 
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ITEM 


J90FR1NG NUMaER 


OHM 


TOU (1) 


TvPfc 


REMARKS 


B 


f'ZT 


48?2 


111 


30245 


47 


5 


C«16 


CARBON 


P 


62R 


48?2 


in 


30067 


33 


5 


CK16 


CARSON 


P 


6Z9 


53?2 


116 


54608 


7*5K 


1 


4X25 


METAL Fit” 


0 


63r? 


48?2 


ill 


30067 


33 


5 


CK16 


CARBON 


P 


6il 


53?2 


116 


50556 


4«42K 


1 


MH25 


METAL FILM 


R 


63? 


48?2 


ill 


30245 


47 


5 


C«16 


CARBON 


9 


633 


48?2 


111 


30067 


33 


5 


C116 


CARBON 


R 


63R 


48?2 


111 


30067 


33 


5 


CK16 


CARSON 


9 


636 


48?2 


lU 


30067 


33 


5 


CX16 


CARBON 


R 


637 


53?2 


116 


50457 


215 


1 


Mft75 


METAL FILM 


R 


638 


53?2 


U6 


50660 


205 


1 


MH75 


METAL FILM 


B 


63" 


53?2 


116 


54451 


61»9 


1 


MK?5 


METAL FILM 


R 


6R1 


5372 


101 


14047 


470 


20 


0.5W 


TRImmINS POTM 


R 


64? 


53?2 


116 


50457 


215 


1 


MK25 


METAL FILM 


9, 


644 


5372 


116 


50669 


205 


1 


MH25 


METAL film 


9 


646 


5372 


116 


54451 


61.9 


1 


M125 


METAL FILM 


9 


647 


48?2 


111 


30067 


33 


5 


C«16 


CARBON 


R 


64P. 


48?2 


111 


30245 


47 


S 


0*16 


CARBON 


R 


64" 


5372 


116 


50515 


! »T8K 


1 


M«?5 


METAL film 


R 


650 


5372 


116 


58615 


9.09K 


1 


h«25 


METAL film 


R 


651 


5372 


116 


54585 


3.46K 


1 


«K25 


METAL film 


B 


65? 


5372 


116 


50474 


42.2'< 


1 


”125 


METAL FILM 


9 


653 


5372 


116 


50417 


162 


1 


MH25 


“ETAL film 


9 


654 


5372 


116 


540U 


5.62K 


1 


9125 


METAL FILM 


P 


655 


5372 


116 


50904 


30.1 


1 


”125 


METAL FILM 


R 


656 


5372 


116 


54557 


1.71H 


1 


”1?5 


METAL FILM 


9 


657 


5372 


116 


50579 


3.16K 


1 


”125 


METAL film 


R 


658 


5372 


116 


58516 


365 


1 


”125 


”£TAL FILM 


9 


65® 


4872 


lU 


30067 


33 


5 


C116 


CARBON 


R 


66? 


5372 


116 


54516 


365 


1 


”125 


”ETAL FILM 


e 


6bl 


5372 


116 


50509 


4.87K 


1 


”«25 


METAL film 


B 


66? 


5372 


116 


50579 


3.16*< 


1 


”125 


metal film 


0 


663 


5372 


116 


54012 


6.81K 


1 


”125 


METAL film 


R 


6b4 


5372 


116 


54557 


ItOlX 


1 


”125 


metal FILM 


9 


605 


5372 


lib 


54615 


6»o<jK 


1 


”125 


METAL film 


R 


666 


5372 


116 


5401 1 


5.62K 


1 


”«25 


METAL FILM 


9 


607 


4872 


111 


30245 


47 


5 


C1I6 


CARBON 


R 


668 


5372 


116 


50515 


1 .78K 


1 


”«25 


METAL FILM 


0 


66® 


5372 


116 


54585 


3.48K 


1 


”125 


METAL film 


9 


671 


5372 


116 


50474 


42. 2K 


1 


”125 


metal film 


9 


67? 


5372 


116 


50417 


162 


1 


”«25 


metal film 


9 


661 


5372 


116 


50563 


4.99 


1 


”125 


METAL film 


R 


68? 


5372 


116 


50568 


4.«9 


1 


”125 


METAL FILM 


9 


683 


5372 


116 


50568 


4»®9 


1 


”«25 


metal film 


B 


654 


5372 


101 


20408 


lOOK 


20 


o.iw 


CARBON POTM LIN 


R 


700 


5372 


116 


50527 


33.2 


1 


”175 


METAL FILM 


R 


7yl 


5372 


116 


54743 


301K 


1 


”125 


METAL FILM 


9 


7u? 


5372 


116 


54039 ■ 


2?lt< 


1 


“175 


METAL FILM 


R 


7o3 


5372 


116 


54595 


5»U< 


1 


”125 


METAL FILM 


9 


704 


5372 


116 


54263 


6811 


1 


”130 


METAL FILM 


P 


To5 


5372 


101 


14051 


270 


20 


0.5W 


TRIMMING POTM 


9 


Tofc 


5372 


116 


50452 


10 


1 


”125 


METAL FILM 


R 


7o7 


5372 


116 


50452 


10 


1 


”«25 


metal film 


R 


7j8 


5372 


116 


54005 


3.32K 


1 


”125 


METAL film 


R 


70® 


5370 


116 


50452 


10 


1 


”«25 


metal film 


R 


711 


5372 


116 


54676 


56.21 


1 


”125 


metal film 


9 


71? 


5372 


116 


50577 


33»2 


1 


”125 


metal film 


0 


713 


5372 


116 


545H5 


3.48K 


1 


”125 


METAL FILM 


R 


714 


5372 


116 


54549 


11 


1 


”i?5 


METAL FILM 


9 


716 


5372 


116 


50577 


33.2 


1 


”125 


METAL film 


P 


717 


■^372 


116 


54587 


3.651 


1 


”125 


METAL FILM 


9 


718 


5372 


116 


50515 


1.781 


1 


”125 


metal film 


P 


71® 


5372 


116 


54469 


IQO 


1 


”125 


metal film 


0 


7Zn 


5372 


116 


54575 


511 


1 


”125 


metal film 


R 


701 


5372 


116 


50664 


2.051 


1 


”125 


METAL FILM 


9 


70? 


5372 


116 


54536 


750 


1 


”125 


METAL FILM 


9 


70? 


5372 


116 


50452 


10 


1 


”125 


METAL FILM 


R 


704 


5372 


116 


50577 


33.2 


1 


”125 


“Etal film 


P 


70S 


5372 


116 


50954 


38.3 


1 


”125 


metal film 




726 


5372 


116 


50577 


33.2 


1 


”125 


metal film 
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ITEM 


3RDERINS NUMBER 


0H« 


TOL (*} 


TvPfc 


REMARKS 


P 


T27 


53?2 


116 


50571 


715 


1 


MK25 


M£TAL 


FILM 


B 


T2R 


53?2 


116 


50636 


2»74K 


1 


MK?5 


METAL 


FILM 


Q 




53?2 


116 


50452 


10 


1 


MR?5 


9ETAL 


FILM 


0 


731 


53?2 


116 


545?5 


511 


1 


MR?5 


«ETAU 


FILM 


R 


73? 


53?2 


116 


50664 


2t05K 


1 


MK25 


METAL 


FILM 


0 


733 


53?2 


116 


54536 


750 


1 


MH25 


METAL 


FILM 


P 


73<> 


83?2 


116 


50452 


10 


1 


««25 


METAL 


FILM 


R 




53?2 


116 


50635 


1»47K 


1 


M«25 


METAL 


FILM 


P 


73«S 


53?2 


116 


50527 


33«2 


1 


HH25 


METAL 


FILM 


R 


737 


53?2 


116 


50577 


33.2 


1 


9X25 


METAL 


FILM 


R 


73«l 


53?2 


116 


50571 


715 


1 


MK?5 


METAL 


FILM 


p 


739 


*i322 


116 


50636 


2.74K 


1 


MK?5 


METAL 


FILM 


R 


7<fA 


53?2 


116 


50954 


38.3 


1 


MK25 


METAL 


FILM 


R 


741 


53?2 


116 


50452 


10 


1 


MR25 


METAL 


FILM 


R 


74? 


*'3?2 


116 


50452 


10 


1 


1X25 


METAL 


FILM 


0 


743 


53?2 


116 


50452 


10 


1 


9X25 


METAL 


FILM 


R 


751 


«13?2 


116 


54469 


100 


1 


MX25 


METAL 


FILM 


R 


75? 


53?2 


116 


50452 


10 


1 


MX25 


METAL 


FILM 


B 


75? 


53?2 


116 


54554 


1*1*' 


1 


MX?5 


METAL 


FILM 


0 


754 


5i?2 


116 


54469 


100 


1 


9X25 


METAL 


FILM 


R 


75fc 


53?2 


116 


50452 


10 


1 


9X25 


METAL 


FILM 


B 


757 


53?2 


116 


54554 


l.lt< 


1 


9X25 


“ETAL 


FILM 


R 


7t»l 


83?2 


116 


54469 


lOO 


1 


9X25 


METAL 


FILM 


B 


7b? 


^3?2 


116 


50452 


10 


1 


“X25 


METAL 


FILM 


R 


703 


53?2 


116 


54554 


1»1K 


1 


“X?5 


METAL 


FILM 


0 


7fe4 


53?2 


116 


54469 


100 


1 


MX25 


METAL 


FILM 


R 


7(j6 


^3?2 


116 


50452 


10 


1 


MX?5 


METAL 


FILM 


e 


7b7 


53?2 


116 


54554 


l.l*< 


1 


XK25 


“ETAL 


FILM 


R 


771 


83?2 


116 


54469 


lOO 


1 


HX25 


“ETAL 


FILM 


9 


77? 


33?2 


116 


50452 


111 


1 


9X25 


metal 


FILM 


B 


773 


33?2 


116 


54554 


HK 


1 


MK25 


METAL 


FILM 


R 


774 


53?2 


116 


54469 


10(1 


1 


9X25 


METAL 


FILM 


R 


776 


83?2 


116 


50452 


lo 


1 


9X25 


“ETAL 


FILM 


B. 


717 


•ii?2 


116 


54554 


1.1'f 


1 


«X25 


“ETAL 


FILM 


R 


781 


33?2 


116 


5*469 


loo 


1 


“x?5 


METAL 


FILM 


P 


70? 


53?2 


116 


50452 


10 


1 


9X25 


METAL 


FILM 


B 


783 


“3?2 


116 


54554 




1 


“x?5 


METAL 


FILM 


0 


784 


S3?2 


U6 


54469 


100 


1 


9X?5 


METAL 


FILM 


B 


786 


33?2 


lU 


50452 


U) 


1 


9K?5 


METAL 


FILM 


S 


787 


53?2 


116 


54554 


1.1'' 


1 


9X?5 


METAL 


FILM 


P 


791 


^3?2 


116 


54469 


joo 


1 


9K?5 


METAL 


FILM 


p 


79? 


53?2 


116 


50452 


10 


1 


MK25 


METAL 


FILM 


0 


7'ii 


83?2 


116 


54554 


UK 


1 


9X?5 


METAL 


FILM 


0 


79<, 


33?2 


116 


54469 


100 


1 


9X25 


METAL 


FILM 


0 


796 


^3?2 


116 


50452 


10 


1 


9X25 


METAL 


FILM 


0 


797 


83?2 


U6 


54554 


l.JK 


1 


9X25 


METAL 


FILM 


a 


aji 


48?2 


m 


30324 


lou 


5 


CX16 


CARBON 


Q 


*0? 


“3?2 


m 


30396 


?2 


5 


CKI6 


CARBON 


p 


agB 


^3?2 


116 


54012 


6. BIX 


1 


9X25 


METAL 


FILM 


B 


9^4 


48?2 


ill 


30263 


3.3X 


5 


CX36 


CARBOri 


B 


®^6 


?3?2 


116 


5‘>5«6 


1 .54K 


1 


9x?5 


METAL 


FILM 


c 


By? 


5322 


116 


50895 


18. T 


1 


9X?5 


METAL 


FILM 


B 


Byfi 


“3?2 


116 


50895 


18. 7 


1 


-X25 


METAL 


FILM 


0 


Sy'J 


“3?2 


Hi 


30396 


?2 


5 


CX16 


CARBON 


0 


“11 


53?2 


116 


54012 


6.Bik 


1 


9X25 


METAL 


FILM 


0 


“1? 


“372 


116 


54525 


511 


1 


9X25 


METAL 


FILM 


p 


"I’ 


“372 


ill 


30396 


22 


5 


CXJ6 


CARBON 


p 


“14 


53?2 


116 


54592 


4.02K 


1 


9X25 


METAL 


FILM 


p 


“16 


53?2 


ill 


30396 


?2 


5 


CXI6 


CARBON 


p 


“17 


53?2 


116 


50415 


1.15K 


1 


9X25 


METAL 


FILM 


B 


“1“ 


8372 


116 


50415 


1 .15K 


1 


9X25 


METAL 


FILM 


B 


a^o 


5372 


111 


30396 


?2 


5 


CX16 


CARBON 


P 


“21 


4872 


110 


63054 


ly 


5 


C«25 


CARBON 


B 


“2? 


5372 


116 


54683 


68. IK 


1 


9X25 


METAL 


FILM 


R 


“2“ 


5i?2 


116 


50636 


2.74K 


1 


9X25 


METAL 


FILM 


P 


“24 


5372 


116 


54683 


68. IK 


1 


9X25 


“ETAL 


FILM 


P 


“26 


5372 


no 


54552 


1.05X 


1 


9X25 


METAL 


FILM 


P 


“27 


“372 


116 


50635 


1.47K 


1 


9X25 


“ETAL 


FILM 


R 


“2“ 


5372 


116 


50635 


1.47K 


1 


9X25 


METAL 


FILM 


R 


“2^ 


5372 


116 


54552 


1 .05K 


1 


9X25 


METAL 


FILM 




ITEM 


JRDER1N& NUMBER 


OHM 


TOL (*) 


TVPfc 


REMARKS 


R 


R31 


53?2 


ill 


30396 


22 


5 


Cxib 


CARBON 


P 


03? 


53?2 


lU 


30396 


22 


8 


C«16 


CARBON 


R 


833 


53?2 


116 


50527 


33i2 


1 


MR25 


METAL FILM 


R 


834 


83?2 


116 


50506 


184 


1 


NR?5 


METAL FILM 


R 


836 


83?2 


116 


54508 


301 


1 


MK25 


-ETAL FILM 


R 


837 


53?2 


116 


54552 


1 t05K 


1 


MK25 


METAL ‘^ILM 


R 


838 


5372 


in 


30396 


22 


5 


CR16 


CAR8GM 


R 


830 


8372 


116 


54582 


1»05K 


1 


MK?5 


METAL FILM 


P 


«4r> 


5372 


111 


30396 


72 


8 


CH16 


CARBON 


R 


841 


83?2 


116 


54576 


2.S7K 


1 


NK25 


METAL film 


R 


84? 


5372 


116 


54519 


402 


1 


MR25 


METAL film 


R 


84? 


4872 


llO 


63054 


10 


5 


C«75 


CARSON 


R 


844 


4822 


110 


63054 


10 


5 


CK25 


CARBON 


R 


85J 


4822 


110 


63036 


2*2 


5 


CR75 


CARSON 


R 


85? 


4822 


no 


63036 


2*2 


5 


CK25 


CARBON 


R 


853 


4872 


no 


63036 


2*2 


5 


CK?5 


CARBON 


P 


854 


4872 


no 


63036 


2*2 


8 


CR25 


CARBON 


R 


856 


8322 


116 


54564 


1.58 


1 


MR75 


METAL film 


R 


857 


5372 


ni 


44156 


510 


5 


CR16 


CARBON 


R 


858 


8372 


116 


54549 


IK 


1 


NK25 


M£TAL film 


R 


85° 


5372 


116 


54619 


lOK 


1 


MR25 


“ETAL hlm 


fl 


861 


8372 


116 


54629 


14K 


1 


MK25 


“ETAL MLM 


R 


86? 


5322 


111 


34094 


620 


5 


CKJ6 


CARBOri 


« 


863 


4822 


111 


30303 


8.2K 


8 


C«16 


CARBON 


R 


S&4 


4872 


111 


30267 


1»5K 


5 


C«16 


CARBON 


R 


866 


4872 


lU 


30119 


3K 


s 


C«16 


CARBON 


R 


867 


5372 


116 


50561 


5°0 


1 


M«75 


MfcTAL FILM' 


R 


868 


5372 


116 


54011 


5.62K 


1 


8825 


METAL film 


R 


86® 


5372 


116 


54585 


3.48*< 


1 


«H?5 


METAL FILM 


R 


8T1 


5372 


111 


44183 


15 


5 


C«16 


CARBON 


R 


87? 


8372 


116 


5447«» 


no 


1 


Mfc?5 


MLTAL film 


R 


873 


8322 


lOl 


14069 


2i< 


29 


0.8W 


TRIM^MNG P 


R 


874 


8372 


1J6 


54661 


34* Ai' 


1 


NR75 


“ETAL film 


R 


876 


8372 


116 


54619 




1 


“8?5 


metal film 


R 


877 


8372 


116 


54597 


8<R6V 


1 


-M?5 


“ETAL film 


R 


878 


53?2 


116 


50415 


1»15K 


1 




metal film 


R 


87® 


8372 


116 


54481 


130 


} 


NK?5 


MLTAL film 


R 


8flO 


5322 


116 


54585 


3*46^ 


1 


-K25 


METAL film 


P. 


881 


5322 


116 


5067o 


196 


1 


MK75 


METAL film 


R 


88? 


8372 


116 


5469b 


l''0*< 


1 


NK75 


METAL, f ILM 


P 


883 


8372 


116 


54632 


14. 7K 


1 


MR?5 


METAL film 


R 


884 


83?2 


116 


54632 


14. 7K 


1 


Mk?5 


METAL FILM 


R 


888 


5372 


lib 


50583 


S.9K 


1 


M«?5 


metal film 


R 


886 


5372 


116 


50481 


22*6< 


J 


MR25 


METAL film 


fl 


887 


83?2 


116 


5o<,89 


4?2 


1 


MK25 


MLTAL film 


R 


888 


53?2 


116 


54005 


3.32K 


1 


MK?5 


MLTAL film 


R 


88° 


5372 


116 


54012 


6.81K 


i 


M«25 


“Ltal F IL*' 


P 


R'lO 


5372 


116 


50527 


33*2 


1 


NK25 


METAL FILM 


R 


991 


8372 


116 


50675 


2.26K 


1 


MK?5 


metal film 


P. 


«92 


5372 


116 


54619 


10'' 


1 


«K?5 


MLT.AL film 


P 


893 


4872 


111 


30067 


33 


8 


CHI6 


CARSON 


R 


894 


8372 


116 


50509 


4.B7K 


1 


MK?5 


MLTAL film 


P 


895 


5372 


116 


50586 


1 . 84K 


1 


«K25 


“LtAl film 


R 


096 


5372 


116 


50636 


2.T4K 


1 


MK25 


“LTAL F ILM 


R 


897 


5372 


116 


54519 


402 


1 


'"‘<25 


METAL FIL". 


P 


898 


5372 


116 


54539 


60J 


1 


■^K25 


METAL film 


R 


699 


5372 


116 


50452 


10 


1 


N«75 


METAL film 


R 


°00 


4S72 


111 


30067 


33 


5 


C«16 


CAOBOri 


R 


901 


5372 


116 


54549 


IK 


1 


MK?5 


METAL film 


R 


°02 


4672 


111 


3006T 


33 


5 


C«16 


CARBON 


R 


903 


5372 


116 


50527 


33*2 


1 


M425 


“ETAL film 


R 


904 


5372 


116 


50636 


7.74K 


1 


MK?5 


metal film 


R 


908 


5372 


116 


54587 


3f65K 


1 


MK25 


METAL film 


R 


°06 


8322 


ni 


30396 


72 


8 


C*«16 


CARBOr; 


p 


907 


5322 


116 


50556 


4.42K 


1 


NH25 


METAL film 


R 


908 


4822 


ni 


30067 


33 


8 


C«16 


CARBON 


R 


°09 


5372 


116 


50798 


8°8 


0*5 


M024C 


metal film 


R 


910 


8322 


116 


54549 


IK 


1 


M«25 


“LTAL film 


R 


°11 


8372 


116 


50579 


3tl6K 


1 


MK25 


M£,’AL FILM 


R 


®1? 


8372 


116 


50556 


4,42K 


J 


NH25 


MLTAL film 




81 



ITPM 


3RDFRING NUMBER 


OMH 


TOL (*) 


TvPt 


RtMABKS 


0 




53?2 


116 


50664 


?«05K 


1 


^k25 


RLTAL FILM 


R 




53?2 


100 


10114 


4t7K 


20 


0.5W 


TRIMMING 1 


R 


'»15 


53?2 


116 


54624 


U»5K 


1 


H«?5 


METAL FILM 


R 


«16 


53?2 


116 


50481 


22»6K 


1 


'^K?5 


METAL FILM 


R 


<517 


5322 


116 


54549 


IK 


1 




METAL film 


R 


RlB 


3322 


116 


54549 


1“ 


1 


Hk?5 


METAL FILM 


R 


«»1R 


5322 


116 


50559 


27»4K 


1 


MR25 


METAL film 


R 


•’21 


3322 


116 


50550 


27»4K 


1 


M«?5 


METAL film 


R 


■92? 


5322 


116 


50556 


4*42K 


1 


MK25 


metal film 


R 


■723 


5322 


116 


50556 


4t42K 


1 


m«25 


METAL film 


R 


-525 


5322 


116 


54619 


lOK 


1 


“K25 


metal film 


R 


'’26 


5322 


116 


54011 


5»62< 


1 


^K25 


metal film 


R 


-527 


5322 


116 


54011 


5«62K 


1 


‘<K25 


“ETAL film 


R 


R28 


5322 


111 


30396 


22 


5 


C«16 


CARBON 


P 


R29 


5322 


116 


54627 


13«3K 


1 


'^K?5 


METAL FILM 


P 


-531 


4822 


111 


30352 


82 


5 


CK16 


CARBON 


R 


<33? 


4822 


111 


30245 


47 


5 


CK16 


CARBON 


P. 


-333 


5322 


111 


30396 


22 


5 


CR16 


CARBON 


P 


<»34 


5322 


111 


30279 


33K 


5 


CR16 


CARBON 


R 


^36 


5322 


116 


54565 


1.62f 


1 


'<R25 


METAL FILM 


R 


<537 


5322 


111 


4415b 


510 


5 


CR16 


CARBON 


R 


R30 


5322 


111 


44166 


510 


0 


CK16 


CARBON 


R 


<»41 


4822 


111 


30327 


220 


5 


CR16 


CARBON 


R 


*>4? 


5322 


116 


54632 


14. 7K 


1 


KR25 


METAL FILM 


R 


<544 


5322 


116 


50664 


2.05K 


1 


RR25 


“ETAL FILM 


R 


<>46 


5322 


116 


54608 


7.5K 


1 


RR?5 


“ETAL FILM 


R 


047 


5322 


116 


50508 


407 


1 


«R?5 


METAL FILM 


R 


<340 


5322 


116 


54617 


9.53K 


1 


RH?5 


METAL FILM 


R 




5322 


116 


54576 


2.37K 


1 


M«?5 


“ETAL FILM 


R 


-361 


5322 


116 


54408 


909K 


1 


•1H30 


METAL FILM 


R 


«6? 


5322 


116 


54762 


365K 


1 


MK30 


“ETAL FILM 


R 


-963 


5322 


116 


54939 


35. 2K 


0.5 


«B24C 


METAL FILM 


R 


«64 


5322 


116 


55167 


17. 2K 


0,5 


MB.24C 


METAL FILM 


R 


®66 


5322 


116 


55168 


8.16'f 


0,5 


M024C 


■metal 'FILM 


R 


«67 


5322 


116 


54832 


2.7JK. 


0,5 


. mR24C 


METAL film 


R 


-360 


5322 


116 


50798 


890 


0,5 


«R24C 


MgTAL FILM 


R 


R^R 


5322 


116 


54722 


I82f 


1 


Rk?5 


METAL FILM 


R 


971 


5322 


116 


54977 


09. 0K 


0,5 


mR2 *C 


METAL film 


R 


976 


5322 


116 


54549 


IK 


) 


'1R26 


metal film 


R 


977 


5322 


U6 


50729 


4.22K 


1 


• '^R?5- 


“ETAL film 


R 


970 


5322 


116 


50451 


?1.5'< 


1 


«R25 


“ETAL FILM 


R 


97R 


5322 


101 


14069 


22'' 


20 


0.5W • 


TRIMMING { 


R 


981 


5322 


116 


54005 


3.32K 


1 


• '1R?5 


“ETAL FILM 


R 


<382 


5322 


116 


54549 


IK 


1 


RR?5 


METAL film 


R 


983 


5322 


116 


50484 


4.64K 


1 


RR25 


“ETAL film 


R 


98« 


5322 


116 


50664 


2.05K 


1 


RK25 


METAL FILM 


■> 


986 


5322 


116 


50451 


21. 5K 


I 


MK25 


METAL film 


R 


987 


5372 


101 


14069 


72K 


20 


0.5W 


TRIMMING f 


R 


loni 


4822 


111 


30329 


100 


5 


CR16 


CARBON 


R 


1002 


5322 


111 


30396 


22 


5 


CK16 


CABSOf.' 


R 


1003 


5322 


116 


54012 


6.01K 


1 


'1H25 


METAL FILM 


R 


1004 


4872 


111 


30263 


3.3K 


5 


CKJ6 


CARBON 


R 


1006 


5372 


116 


50586 


1.54K 


1 


•^R?5 


METAL film 


R 


1007 


5372 


116 


50895 


18.7 


1 


-'R?5 


metal film 


R 


loos 


5322 


116 


50895 


18.7 


1 


“R75 


“ETAL film 


R 


1009 


5372 


111 


30396 


22 


5 


CR16 


CARBON 


R 


lOU 


5372 


116 


54012 


6.01K 


1 


RK25 


METAL FILM 


fl 


1012 


5372 


116 


54575 


511 


1 


Mk?5 


“ETAL FILM 


R 


1013 


5322 


111 


30396 


22 


5 


CKI6 


CARBON 


R 


1014 


5372 


116 


54592 


4.02K 


1 


r«?5 


“ETAL FILM 


R 


1016 


5372 


111 


30396 


22 


5 


CR56 


CARBON 


R 


1017 


5372 


116 


50415 


1.1 5K 


1 


‘1R25 


METAL film 


R 


1018 


5372 


116 


50415 


1.1 5K 


1 


‘<R25 


“ETAL film 


R 


1019 


5372 


111 


30396 


72 


5 


CR16 


CARBON 


R 


10?l 


4822 


110 


63054 


10 


5 


CR25 


CARBON 


R 


1022 


5372 


116 


54683 


66. IK 


1 


*^R?5 


“ETAL FILM 


R 


10?3 


5322 


116 


50636 


2.74K 


1 


•^K?5 


“ETAL film 


R 


1024 


5372 


116 


54603 


. 68.1K 


1 


VR?5 


METAL film 


R 


10?6 


5372 


116 


54552 


1.05K 


1 


^K25 


metal film 


R 


10?7 


5322 


116 


50635 


1.47K 


1 


MK?5 


METAL film 




82 



ITEM 


ORDERING NU“^BER 


Oil** 


TOL (*) 


TVPfc 


REHARKS 


R 10?8 


5322 116 50655 


l«47K 


1 


MK2S 


METAL EIIM 


R 10?9 


53?2 116 54552 


1»05K 


1 


MR25 


HETAL FILM 


B 103i 


53?2 111 30396 


?2 


5 


CXI 6 


CARBON 


R 10^2 


53?2 111 30396 


?2 


5 


CR16 


CARBON 




5322 il6 50527 


33>2 


J 


MK25 


H£TAL film 


R 103<» 


5322 116 50506 


154 


1 


MK25 


METAL FILM 


fl 1QT6 


5322 116 54508 


301 


1 


MR25 


HETAL FILM 


R 10^7 


5322 116 54552 


1»05K 


1 


MR25 


METAL film 


R 1036 


5322 lU 30396 


?2 


5 


CR16 


CARBON 


R 1039 


5322 116 54552 


1 *05K 


1 


MX25 


METAL FILM 


R 1040 


5322 111 30396 


22 


5 


CR16 


CARBON 


R IU41 


5322 116 54576 


2»37K 


1 


MR25 


METAL FILM 


P 1042 


5322 116 54519 


402 


1 


HR25 


METAL FILM 


B 1043 


4822 110 63054 


10 


5 


CR25 


CARBON 


R 1044 


4822 no 63064 


10 


5 


CK25 


CARBON 


R 1051 


4822 110 63036 


2*2 


5 


CK25 


CARBON 


P 1052 


4822 110 63036 


2*2 


5 


CK25 


CARBON 


R 1053 


4822 110 63063 


22 


5 


CR25 


CARBON 


P 1054 


4822 110 63036 


2*2 


5 


C«25 


CARSON 


R 1056 


5322 116 54576 


2*37K 


1 


M«25 


METAL FILM 


0 1057 


5322 116 54525 


511 


1 


MK25 


METAL film 


R 1058 


5322 116 54474 


no 


1 


MR?5 


METAL film 


R 1059 


5322 111 44153 


15 


5 


CK16 


CARBON 


fi 1061 


5322 116 54532 


649 


1 


M«25 


METAL FILM 


P 1062 


5322 116 50729 


4*22K 


1 


MR25 


-ETAL film 


R 1063 


5322 116 54011 


5*62K 


1 


HK25 


METAL FILM 


P 1064 


5322 191 14069 


22K 


20 


0,5W 


TRlHf*IM5 POTM 


R 1065 


5322 116 50636 


2.7<,K 


1 


MRJ5 


METAL FILM 


0 1066 


5322 116 54629 


14K 


1 


‘'525 


METAL film 


R 1067 


5322 116 54597 


Sf 36X 


1 


MK?5 


METAL FILM 


R 1068 


5322 116 54597 


5*36K 


1 


XR25 


METAL FILM 


R 1069 


5322 116 S04J5 


1*155 


1 


MK25 


METAL FILM 


» lUTO 


5322 116 545I6 


365 


1 


HR-25 


METAL film 


0 1J71 


5322 116 54648 


24*9x: 


1 


MR?5 


METAL FILM 


e 1072 


5322 116 54519 


402 


1 


«R25 


metal film 




5322 116 54545 


909 


1 


HH25 


ME7AL FILM 


R 1075 


5322 111 30396 


22 


5 


C5J6 


CARBON 


» 1096 


5322 116 54597 


5.36K 


1 


HR?5 


METAL film 


R 1077 


5322 116 54005 


3*32K 


1 


HK25 


metal film 


e lo78 


5322 Il6 54603 


6*49K 


1 


HR25 


METAL FILM 


0 1079 


5322 116 50767 


2*155 


1 


H«25 


METAL film 


* loei 


4822 in 30067 


33 


5 


CK16 


CARBON 


R 10*2 


5322 116 54608 


7.55 


1 


M*i?5 


METAL film 


0 10«3 


5322 116 54635 


16*9< 


1 


HK25 


METAL film 


P 10*4 


4822 lU 30067 


33 


5 


CK16 


CARBON 


R 10*6 


5322 116 50798 


898 


0,5 


MR24C 


METAL Film 


R lo*7 


4822 111 30067 


33 


% 


C516 


CARBON 


R 10*6 


5322 116 50579 


3*165 


1 


H525 


METAL film 


D HJAP 


5322 116 50527 


33*2 


1 


HR?5 


METAL FILM 


0 1091 


4822 Hi 30067 


33 


5 


CK16 


CARBON 


B 10"2 


5322 116 545«7 


3*655 


1 


HK25 


METAL FILM 


R lu93 


5322 116 59556 


4*42K 


1 


HK25 


METAL FILM 


R l'j94 


5322 116 54595 


5.115 


1 


HR25 


METAL film 


0 1096 


5322 116 50479 


15*45 


1 


HR25 


METAL film 


R lO"? 


5322 101 14069 


225 


20 


0,5W 


TRIMMING POTM 


0 1Q98 


5322 116 54549 


IK 


1 


HR25 


METAL FILM 


R Vj99 


5322 111 30278 


275 


5 


CHI6 


CARBON 


0 1191 


4822 lU 30352 


02 


5 


CXJ6 


CARBON 


R 1102 


4822 ill 3^245 


47 


5 


CHI6 


CARBON 


R 1 103 


5322 111 30396 


22 


5 


CH16 


CARBON 


R li'^4 


5322 111 30396 


22 


5 


C516 


CARBON 


R 1106 


5322 111 30279 


335 


5 


CK16 


CARBON 


R U"7 


5322 116 54565 


1*625 


1 


HH25 


METAL FILM 


R 1108 


5322 U6 54576 


2*375 


1 


HK25 


METAL film 


R UD9 


5322 116 50514 


64.9K 


1 


MR25 


METAL FILM 


R UU 


5322 11b 54595 


5*115 


1 


MR25 


METAL film 




5322 116 50506 


1*545 


1 


MR?5 


METAL FILM 


R 1 113 


5322 116 54576 


2*375 


1 


HR25 


METAL film 


R 1114 


5322 116 54557 


1*215 


1 


HR?5 


metal film 


R 1115 


5322 100 10113 


lOK 


20 


0»5W 


trimming POTM 
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iTFfI ORDERING NgMefR OHM TOL {%) TyPfe R£*^ARKS 



D. 


UU> 


5372 


116 


54469 


100 


1 


‘"<25 


METAL FILM 


0 


U17 


5372 


116 


5456i 


1.33K 


1 


‘'825 


METAL FILM 


P 


1118 


5372 


116 


54576 


2»37K 


J 


‘.K75 


M£TAL film 


0 


1119 


5372 


116 


54617 


9.53K 


1 


MR?5 


METAL FILM 


R 


U?1 


'5372 


116 


54561 


1»33K 


1 


yk75 


METAL film 


0 


U?2 


5372 


116 


50574 


3*01K 


! 


MR25 


METAL film 


R 


U?3 


5372 


116 


54561 


3*33'' 


1 


‘<875 


METAL FILM 


P 


U?A 


4872 


111 


30067 


33 


5 


C«16 


CARBON 


R 


11?6 


4872 


111 


30067 


-33 


5 


C«16 


CARBON 


R 


U?7 


5372 


116 


54617 


9»53K 


1 


Mk?5 


METAL FILM 


R 


U?8 


5372 


116 


50583 


5»9K 


1 


HK75 


METAL film 


0 


11?9 


5372 


116 


54592 


4»02K 


1 


‘0*25 


“ETAL film 


fl 


1163 


5372 


116 


54939 


35»2K 


0.5 


MR24C 


METAL FILM 


0. 


U6<i 


5372 


116 


55167 


17»2K 


0.5 


'MR24C 


‘iETAL film 


R 


1160 


5372 


116 


55168 


8«16K 


0.5 


MR24C 


*iETAL FILM 


0 


1167 


5372 


116 


54832 


2.71K 


0.5 


MR24C 


“ETal film 


P. 


1168 


5372 


116 


50798 


8'*8 


0.5 


MR24C 


METAL FILM 


P 


] 169 


5372 


116 


54772 


182'^ 


1 


‘1825 


‘IETAL film 


R 


1171 


5372 


116 


54977 


89. SK 


0.5 


MR24C 


METAL film 


P 


1201 


5372 


116 


54558 


8.75K 


1 


MK25 


“Etal film 


R 


1 ’O’ 


5372 


116 


50479 


15.4'« 


1 


8875 


METAL FILM 


0 


1203 


5372 


116 


504B4 


4t64K 


1 


‘1825 


METAL film 


R. 


120A 


4872 


111 


3006T 


33 


5 


C816 


CARBON 


Q. 


1206 


5372 


116 


54619 


10«C 


1 


8875 


METAL FILM 


R 


1207 


5372 


116 


50579 


3»l6«f 


J 


8875 


METAL FILM 


e 


1208 


5372 


116 


54619 


to'' 


! 


8875 


‘IETAL film 


R 


1209 


^372 


lOJ 


14009 


2*2'' 


20 


0.5W 


TRIMMING POTM 


B 


12U 


5372 


116 


50621 


536 


1 


‘1825 


METAL FILM 


R 


1212 


1372 


116 


54574 




1 


VK?5 


METAL FILM 


R 


1213 


5372 


116 


50621 


536 


1 


«k?5 


METAL film, 


R 


1214 


5372 


U6 


50511 


48.7 


I 


MK?5 


METAL FILM 


R 


1216 


5372 


116 


50457 


215 


1 


«875 


METAL film 


R 


1217 


4872 


in 


30333 


1“ 


10 


C816 


CARBON 


R 


1218 


4872 


ill 


30333 


1“ 


10 


C816 


CARBON 


R 


1239 


5372 


116 


54619 


lo*' 


I 


HH?5 


METAL film 


R 


1271 


5372 


116 


50511 


48.7 


1 


4825 


metal film 


B 


’2?2 


5372 


116 


50579 


3. 16*' 


1 


«k?5 


“ETAL film 


B 


12?3 


5372 


100 


lOlU 


10«' 


20 


0.8H 


TRIMMING POTM 


R 


1274 


5372 


116 


50579 


*.16'' 


1 


4825 


METAL FILM 


R 


127 5 


5372 


116 


50728 


1.87'' 


1 


-8?5 


METAL FILM 


R 


1276 


5372 


110 


5461 5 


9t09'< 


1 


• 8875 


METAL FILM 


R 


1277 


5372 


116 


54545 


909 


I 


4875 


METAL FILM 


P 


1278 


5372 


116 


54545 


9iiy 


1 


4875 


METAL film 


e 


1279 


4872 


111 


30067 


33 


5 


CK16 


CARBON 


R 


12»i 


5372 


116 


50583 


5.9K 


1 


4875 


METAL film 


P 


1232 


5372 


116 


54012 


6.81>( 


1 


4875 


METAL film 


R 


1233 


5372 


116 


50555 


1.27K 


1 


M8?5 


METAL film 


P 


12^4 


5372 


110 


547I0 


162'< 


1 


4875 


METAL FILM 


B 


12*5 


5372 


110 


50673 


J47« 


1 


48*0 


METAL film 


P 


12*0 


4872 


111 


30067 


33 


5 


C816 


CARBON 


R 


12*7 


5372 


no 


54661 


34.6*' 


1 


4875 


METAL film 


P 


123S 


4872 


111 


3O067 


*3 


s 


C8)6 


CARBON 


R 


12*9 


5372 


110 


5454^ 


I'' 


1 


4875 


METAL FILM 


P 


1241 


5372 


116 


5433T 


332t 


1 


4K30 


“ETAL FILM 


R 


12*2 


5372 


no 


54661 


34. 8K 


1 


4875 


METAL FILM 


P 


1 243 


4872 


m 


30067 


53 


5 


C«l6 


CARBON 


R 


1 244 


5372 


116 


54615 


9.09K 


1 


4875 


METAL FILM 


P 


1240 


5372 


116 


54592 


4,02*< 


1 


4875 


“ETAL film 


R 


3 247 


5372 


no 


54587 


3.65K 


1 


-8?5 


METAL film 


P 


1248 


4872 


ni 


30067 


33 


5 


C816 


CARBON 


R 


1 24'* 


5372 


no 


54661 


34. 8K 


1 


48?5 


METAL FILM 


B 


12'il 


5372 


no 


54661 


34. 8« 


1 


4K?5 


METAL film 


R 


12*2 


5372 


no 


54540 


18 


1 


4K?5 


METAL FILM 


0 


12*3 


5372 


no 


54188 


1*^ 


1 


4830 


METAL film 


P 


12*4 


4872 


ni 


3'*067 


33 


5 


C816 


CARBON 


0 


12*0 


5372 


no 


54716 


162K 


1 


4K?5 


METAL FILM 


p 


1 2*7 


4872 


lU 


30O6T 


33 


5 


C816 


CARBON 


p 


1258 


5372 


116 


50555 


1 .?7K 


1 


4875 


METAL FILM 


B 


13'U 


5372 


116 


54534 


681 


1 


4875 


METAL film 




13^2 


*372 


no 


50586 


1.54tf 


1 


4825 


“ETAL FILM 




84 





ORDERING NUMBER 


OHM 


TPU (S) 


TvPt 


REMARKS 


R 


1303 


5322 


116 


54532 


649 


1 


Mk25 


METAL FILM 


R 


3 304 


5322 


116 


50492 


46*4 


1 


9R25 


METAL FILM 


R 


1306 


5322 


116 


54571 


l*9bK 


1 


“B25 


METAL FILM 


R 


1307 


5322 


116 


50572 


12»1K 


1 


“.K25 


“ETAL film 


fi 


1308 


5322 


lu 


50767 


2*15'< 


1 


MR?5 


METAL film 


R 


1309 


5322 


116 


54549 


IK 


1 


MK25 


metal film 


R 


1311 


5322 


U6 


50635 


l*47K 


1 


hk?5 


"ETAL film 


R 


1312 


5322 


116 


50492 


46*4 


1 


“KZ5 


m£tal film 


R 


1313 


5322 


116 


50492 


46*4 


1 


MH?5 


METAL film 


H 


1314 


5322 


116 


54592 


4t02K 


1 


“K25 


METAL film 


,P 


1316 


5322 


116 


54469 


l«0 


1 


MK?5 


METAL film 


R 


1317 


5322 


116 


54619 


lOK 


1 


MR75 


METAL FILM 


R- 


1318 


5322 


116 


50492 


46*4 


1 


Mk?5 


METAL film 


R 


1319 


5322 


116 


50524 


3. OIK 


1 


MR25 


metal film 


R 


1321 


5322 


116 


50452 


ID 


1 


Mk?5 


METAL film 


R 


1322 


5322 


116 


54694 


90»9K 


1 


Mk25 


“ETAU film . 


R 


1323 


5322 


116 


54624 


n*5K 


1 


Mk?5 


METAL film 


R 


1324 


5322 


116 


50581 


2*49K 


1 


-K25 


m£tal film 


R' 


1325 


5322 


116 


54627 


13»3K 


1 


MK25 


“ETAL FILM 


R 


1376 


5322 


116 


50524 


3. OIK 


1 


M«25 


“ETAL FILM 


R 


1327 


5322 


100 


10113 


1()K 


ZO 


0.8W 


TRIMMtrjG POTM 


fl 


1328 


5322 


116 


50536 


464 


I 


Mk?5 


metal film 


R 


1329 


5322 


116 


54619 


10'< 


1 


Mk?5 


metal film 


fl 


1330 


5322 


il6 


50568 


4*99 


1 


MK25 


METAL film 


R 


1331 


5322 


116 


50442 


48*7K 


1 


MK25 


metal film 


R 


1352 


5322 


116 


504<'2 


48*7K 


1 


-“ZS 


“ETAL film 


R 


1333 


4822 


110 


63187 


1'* 


5 


C«25 


CARBON 


R 


1334 


4622 


110 


63187 


1“ 


5 


C«25 


CARBON 


R 


1336 


5322 


116 


5*525 


511 


1 


"•<25 


METAL film 


R 


1337 


4822 


110 


63161 


lOOK 


5 


C«25 


CAR80N 


R 


1338 


4822 


110 


42159 


1*2" 


5 


VKST 


CARBON 


R 


1339 


4822 


110 


42196 


2*2*' 


5 


VK37 


CARBON 


R 


1340 


5322 


116 


54071 


10*5 


1 


Mk?5 


METAL film 


e 


1341 


4822 


no 


42207 


5*6“ 


5 


Vk?7 


CARBON 


R 


1342 


5322 


116 


5*689 


82*5'' 


1 


"K25 


“ETAL film 


R 


1 343 


5322 


116 


54721 


178K 


1 


"M?5 


MLTAL FILM 


R 


1344 


5322 


101 


14071 


lOC'K 


20 


9.5W 


TRIMMING PDTM 


R 


1346 . 


5322 


101 


1*094 


1“ 


20 


0.5W 


TRIM“ir)G POTM 


R 


1347 


5322 


116 


54704, 


121K 


1 


vik?5 


“ETAL FILM 


0 


1348 


5322 


116 


54743 


301K 


1 


"«25 


“ETAL film 


R 


1349 


5322 


116 


5*696 


lOox 


1 


"•<25 


“ETAL FILM 


R 


1350 


5322 


116 


5*696 


iOOf 


1 


"K25 


“ETAL FIl" 


R 


1351 


5322 


116 


5*619 


lOK 


) 


"*<25 


metal film 


p 


1352 


5322 


116 


54502 


261 


1 


"X25 


“ETAL film 


R 


1353 


5322 


116 


54502 


261 


1 


"•<25 


“ETAL film 


R 


1354 


5322 


116 


54516 


365 


1 


"K25 


metal PILM 


R 


1356 


5322 


116 


50583 


6*9K 


1 


""25 


“ETAL film 


Q 


1357 


5322 


116 


54549 


IK 


1 


"K25 


“ETAL f a» 


R 


1361 


5322 


116 


54469 


100 


1 


"•<25 


METAL FILM 


R 


1362 


5322 


100 


10114 


4.7K 


20 


o.sw 


TRI“r‘lN& PDTM 


R 


1363 


5322 


116 


54576 


2.37K 


1 


"K25 


METAL FILM 


R 


1364 


5322 


116 


50608 


6*19K 


1 


*>*<25 


“ETAL film 


R 


1366 


5372 


116 


54533 


665 


1 


"K25 


metal film 


R 


1367 


5322 


116 


5500S 


409 


0,1 


M»24t 


“ETAL FILM 


R 


1368 


5322 


116 


5*639 


19. IK 


J 


MH?5 


metal f IL'1 


R 


1369 


5322 


ilo 


54502 


261 


1 


"R?5 


“ETAL film 


R 


1371 


5322 


116 


50608 


6.19K 


1 


""25 


“ETAL film 


0 


1372 


5322 


116 


54469 


100 


1 


"•<25 


“£tal fil" 


R 


1401 


5322 


116 


5*665 


40. ZK 


1 


"«?5 


“ETAL film 


0 


1402 


5322 


116 


50442 


48. 7K 


1 


"«25 


“ETAL film 


R 


1403 


5322 


116 


54683 


68. IK 


) 


V1H25 


“ETAL FILM 


R 


1404 


5322 


116 


504T4 


42 . ZK 


1 


*'H?5 


“LTAL film 


R 


1406 


5322 


116 


545*9 


IK 


1 


M«?5 


“ETAL FILM 


R 


1407 


5322 


116 


54696 


iOOK 


l 


""25 


“ETAL FIL“ 


R 


1408 


5322 


116 


5*632 


14»7K 


1 


""25 


"ETAL film 


P 


1409 


5322 


116 


50672 


51. IK 


1 


""25 


“EtAl FIL" 


R 


1416 


5322 


in 


50345 


8*29 


5 


IN 


CARBON 


R 


1600 


4822 


110 


630*1 


3*3 


5 


C«?5 


CAR.eON 


R 


1801 


5322 


113 


60064 


Z*7 


10 


2W 


wiefc-wnoNU 


R 


1802 


5322 


116 


5*6*3 


20»5K 


1 


""25 


“LTAL film 
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ITEM ORDERING NijMBER OHH TUU Tv 

R 1803 53?2 116 54696 iOOK 1 ‘<K25 m£TAL FILM 

p 1B04 4322 116 54696 lOOK 1 mk25 mltaL fjlm 



R 


1805 


5322 


116 


54469 


IPO 


R 


1806 


4822 


110 


63198 


2»7M 


R 


1807 


5322 


116 


50442 


48t7R 


R 


1808 


5322 


116 


54661 


34«8K 


R 


1311 


4822 


110 


630*1 


3*3 


R 


1814 


5322 


116 


50766 


147 


R 


1815 


5322 


116 


50557 


46* 4R 


0, 


1816 


5322 


116 


54005 


3*32K 


R 


1818 


5322 


116 


50417 


162 


R 


1819 


5322 


110 


50035 


2 


R 


1820 


5322 


116 


34020 


10OK 


p 


1821 


5322 


116 


55149 


24i9K 


9 


1322 


5322 


116 


54549 


IR 


9 


1824 


5322 


116 


50731 


10*5K 


R 


1826 


5322 


116 


54549 


IR 


P 


1327 


5322 


116 


54564 


1,5K 


R 


1828 


5322 


116 


50636 


2*7<fK 


R 


1829 


5322 


116 


50767 


2»15R 


R 


18?0 


5322 


116 


54619 


lOR 


9. 


1631 


5322 


116 


54549 


IR 


9 


1332 


5322 


116 


54658 


8«25R 


9 


1833 


5322 


116 


50515 


li78R 


9 


1834 


5322 


100 


10112 


K 


R 


1835 


5322 


116 


54192 


5.11 


P 


1536 


5322 


116 


54550 


ft.pSR 


p 


1837 


4322 


no 


63178 


470K 


R 


1838 


5322 


116 


54651 


26. IR 


R 


1839 


5322 


116 


54592 


4.02K 


R 


1840 


5322 


116 


5*676 


56. 2R 


R 


1641 


5322 


lOi 


1*102 




R 


1642 


5322 


116 


5*655 


30.1* 


R 


1843 


5322 


116 


546*3 


20. 5R 


R 


1844 


5322 


116 


5*6*3 


20-5* 


0 


1845 


5322 


116 


5*525 


511 


9. 


1846 


5322 


U6 


5*696 


100* 


R 


1847 


5322 


116 


5*469 


100 


R 


1848 


5322 


116 


5*469 


ino 


R 


1849 


5322 


116 


54619 


10* 


R 


1851 


5322 


116 


54648 


24.9* 


R 


2376 


5322 


116 


54012 


6 . 81 * 


R 


2377 


5322 


116 


54595 


5.11* 


p 


2378 


5322 


116 


50550 


18.7* 


R 


2379 


5322 


101 


14048 


47* 


R 


2381 


5322 


116 


50327 


33.2 


R 


2382 


4822 


111 


30067 


33 


R 


2383 


5322 


116 


54557 


1.21K 


R 


2397 


5322 


116 


50452 


10 


p 


2388 


5322 


116 


54519 


402 


R 


2389 


5322 


116 


54469 


100 


p 


2390 


5322 


116 


54541 


825 


R 


23«1 


5322 


116 


50568 


4.99 


Q 


23«2 


5322 


116 


50527 


33.2 


9 


2393 


4822 


111 


30324 


100 


0 


2394 


5322 


116 


54439 


35»T 


R 


2396 


5322 


116 


54546 


976 


p 


2397 


5322 


116 


54439 


35.7 


9 


2398 


4822 


in 


30324 


100 


R 


2401 


5322 


116 


50524 


3. OIK 


9 


2402 


5322 


116 


54508 


301 


R 


2403 


4822 


111 


30067 


33 


R 


2404 


5322 


116 


50524 


3.01* 


R 


2405 


5322 


116 


54464 


86. 6 


R 


2406 


4822 


111 


30347 


10 


R 


2407 


5322 


116 


50492 


46*4 


R 


2408 


5322 


116 


50568 


4.99 


p 


2409 


5322 


116 


50492 


46*4 


R 


2410 


5322 


116 


34036 


47 


R 


2411 


4822 


111 


3034T 


10 



1 METAL FILM 

in CK?5 CAR30N 

1 MH?5 METAL FILM 

1 MK25 MtTAL film 

5 CR?5 CARBON 

1 MK?5 MfcTAL film 

1 M«?5 METAL filM- 

1 MK25 METAL film 

1 MR?5 METAL film 

5 C«37 CARBON 

5 a.4W NTC 

1 MK50 “ETAL film 

I MK?5 metal film 

1 Mk?5 “ETAL film 

1 MK?5 METAL film 

I MK?5 METAL film 

1 M«?5 metal film 

1 Mk25 METAL film 

1 MK?5 METAL film 

I MK25 METAL film 

1 MK?5 METAL FILM 

I M«25 METAL film 

20 0.5W TRIMMING RQTM 

1 MK25 metal film 

1 ‘'R25 metal film 

5 CR?5 CARBON 

1 MK25 metal film 

\ M-25 metal film 

1 Mk?5 ^«ETAL film 

20 trimming POTM 

1 MR25 metal film 

1 '^k25 “ETAL film 

1 MK?5 MgTAL FILM 

1 m«25 metal film 

1 «R25 metal film 

I «R?5 metal film 

1 MR?5 metal film 

1 «k25 metal film 

1 MK25 METAL FILM 

1 mk25 metal film 

1 MR25 METAL FILM 

1 •-R25 metal film 

20 n.RW TRJMmu^S PQTM 

1 MK25 METAL film 

5 CR16 CARBON 

1 mr25 metal film 

1 MK25 metal film 

1 «k25 metal film 

1 MRP5 METAL film 

X M«?5 «ETAL film 

1 MK?5 metal film 

I v,k25 «ETAL film 

5 CMI6 CARBON 

1 MR25 METAL FILM 

1 MR25 metal film 

1 •'kps metal film 

5 CR36 CARBDfl 

1 mk?5 metal film 

I Mk?5 METAL film 

5 CR16 CARSON 

I- MRpS METAL FILM 

1 «K25 “LTAL film 

5 CRI6 CARSON 

1 MKP5 METAL FILM 

I MR?5 METAL FILM 

1 MR?5 METAL film 

S 0.5W NIC 

•> CR16 CARBON 




ITEM 


ORDERING NUMBER 


OHM 


TOL (*) 


TvPt 




?<*\Z 


4822 


111 


30067 


33 


5 


C«16 




?^U 


5322 


116 


50515 


1*78K 


1 


M«25 




?414 


5322 


116 


54005 


3.32K 


1 


MH?5 


R 




8322 


116 


50452 


10 


1 


MR25 




?<*17 


5322 


116 


50571 


715 


1 


MR25 




?418 


4622 


111 


30245 


47 


5 


CR16 






4622 


111 


30347 


lu 


5 


CH16 




?^?0 


5322 


116 


54464 


86«6 


1 


MK25 




?<♦?! 


4822 


111 


30067 


33 


5 


CH16 




74?2 


5322 


116 


54462 


178 


1 


MR25 




?4?3 


4822 


111 


30067 


33 


5 


CK36 




?4?4 


5322 


116 


54576 


2*37K 


1 


MR25 




?4?6 


5322 


116 


54587 


3»65K 


1 


M«25 




?4?7 


5322 


116 


50527 


33.2 


1 


MR25 




?4?8 


4822 


111 


30067 


33 


5 


C«16 






5322 


116 


54462 


178 


1 


MR25 




2431 


4822 


111 


30347 


10 


5 


C«36 




2432 


5322 


116 


50571 


715 


1 


MR25 




2433 


4822 


111 


30245 


47 


5 


CR16 




2434 


5322 


116 


50452 


10 


1 


MK25 




2436 


4822 


111 


30067 


33 


5 


CR16 




2437 


5322 


116 


54613 


e*66K 


1 


MR25 




2438 


5322 


116 


54005 


3.32K 


1 


MR?5 




2439 


4822 


m 


30067 


33 


5 


CK16 




2440 


5322 


116 


50484 


4.64K 


1 


MH25 




2441 


5322 


116 


50926 


40<2 


1 


MR25 




2442 


5322 


mo 


10112 




20 


OifW 




2443 


5322 


116 


54515 


348 


1 


MR25 




2444 


5322 


116 


50626 


40>2 


1 


MR25 




2445 


5322 


U6 


545«5 


5.UM 


1 


MH25 




2446 


4822 


111 


30067 


33 


5 


CR16 




2447 


5322 


116 


50442 


48<7K 


1 


“«25 




2446 


5322 


100 


lOlU 


loR 


20 


0.5W 




2461 


5322 


116 


54005 




1 


MR25 




2463 


5322 


116 


545 T 6 


2»37*< 


1 


M-25 




2464 


5322 


116 


54005 


3.32P 


1 


M«25 




2465 


5372 


116 


54012 


61 B 1 K 


1 


Mk25 




2466 


5322 


116 


54585 


3«48R 


1 


MK25 




2467 


4822 


111 


30067 


33 


5 


C»16 




2468 


4822 


111 


30067 


33 


5 


CHI 6 




246<> 


4822 


111 


30067 


33 


5 


CK16 




2471 


4822 


111 


3006? 


33 


5 


CK16 




2472 


4822 


111 


30067 


33 


5 


CH16 




24’3 


4822 


111 


30067 


33 


5 


CK16 




2‘»?4 


4822 


111 


30Q67 


33 


S 


C«16 




2476 


4822 


111 


30067 


33 


5 


Ck16 




2477 


4822 


111 


39067 


33 


5 


C«16 




2478 


5322 


116 


54469 


100 


1 


MK?5 




2479 


5322 


116 


50621 


536 


1 


MR?5 




?4«1 


4822 


111 


30067 


33 


5 


CK16 




24«2 


5322 


116 


54469 


100 


1 


MR25 




24R3 


4822 


111 


30067 


33 


5 


C«16 




?4«4 


5322 


116 


54613 


8t66K 


1 


MR25 




2436 


5322 


116 


50524 


3iOllC 


1 


MR25 




24®7 


53’2 


116 


50527 


33.2 


1 


MR25 




2428 


5322 


116 


54469 


100 


1 


M«25 




2576 


5322 


116 


54012 


6.P1K 


1 


MR25 




2577 


5322 


116 


54595 


5. UK 


i 


MR25 




2578 


5322 


116 


50558 


18. 7K 


1 


MK25 




2570 


5322 


mi 


14048 


4TK 


20 


0.5W 




2581 


5322 


116 


50527 


33.2 


1 


MR25 




25«2 


4822 


U1 


30067 


33 


5 


CR16 




25«3 


5322 


116 


54557 


1.21K 


1 


M«25 




2587 


5322 


116 


50452 


10 


1 


M«25 




2588 


5322 


116 


54519 


402 


1 


MK25 




2589 


5322 


116 


54469 


100 


1 


MR25 




25^0 


5322 


116 


54541 


825 


1 


M«25 




25<’l 


5322 


116 


50568 


4»99 


1 


MR25 




259’ 


5322 


116 


50527 


33.2 


1 


MK25 




25=3 


4822 


111 


30324 


100 


5 


CR16 



REMARKS 



CARBON 
^£TAL PILM 
METAL PILM 

metal film 

METAL FILM 
CARBON 
CARBON 
METAL FILM 
CARBON 
METAL film 
CARBON 
METAL FILM 
METAL FILM 
METAL film 
CARBON 
METAL film 
CARBON 
METAL FILM 
CARBON 
METAL film 
CARBON 
METAL FILM 
METAL FILM 
CARBON 
METAL FILM 
METAL film 

TRIMMIN 5 POTM 
METAL FILM 
METAL FILM 

metal film 

CARBON 
METAL FILM 

TRIMMIN 6 ROTH 
METAL FILM 
“Etal film 
METAL FILM 
«ETAL FILM 
“ETAL FILM 
CARBON 
CARBON 
CARBON 
CARBON 
CARBON 
CARBON 
CARBON 
CARBON 
CARBON 
METAL FILM 
METAL film 
CARBON 
METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
METAL FILM 
METAL film 
M fcTAL FILM 
“Etal film 
METAL FILM 

trimming RQTM 

METAL FILM 
CARBON 
METAL FILM 
METAL FILM 
METAL film 
METAL FILM 
METAL film 
metal film 
METAL FILM 
CARBON 




87 



ITEM 


DRDERIllG number 


□ HM 


TOL (*) 


TrPfe 


REMARKS 


R 


?5B>4 


5372 


116 


54439 


35*7 


1 


HK25 


"tTAL PILM 


P 


?59fe 


5372 


116 


54548 


976 


1 


MK25 


METAL FILM 


P 


?597 


3372 


116 


54439 


35*7 


1 


M“?5 


"ETAL FILM 


P 


?5B8 


4672 


lU 


30324 


100 


5 


CK16 


CARBON 


R 


?601 


5372 


116 


50524 


3»01K 


1 


HK25 


METAL FILM 


R 




5372 


116 


54508 


301 


1 


“H25 


"Etal film 


R 


?b03 


4872 


111 


30067 


33 


5 


C«16 


CARBON 


R 


?6n<, 


5372 


116 


50524 


3»01K 


1 


M«25 


METAL FILM 


P 


?605 


5372 


116 


54464 


8b* 6 


1 


MK?5 


METAL FILM 


0 




4872 


in 


30347 


10 


5 


CK16 


CARBON 


R 


?£)07 


5372 


116 


50492 


46*4 


1 


M«25 


"ETAL FILM 


0 


?608 


5372 


116 


50568 


4*99 


1 


MK25 


"ETAL FILM 


P 


7609 


5372 


116 


50492 


46*4 


1 


MR25 


"ETAL FILM 


P 


?6I0 


5372 


116 


34036 


47 


5 


0.5W 


NTC 


P 


?6U 


4872 


111 


30347 


10 


5 


C“16 


CARBON 


P 


?bl2 


4872 


111 


30067 


33 


5 


CKI 6 


CARBON 


P 


?613 


5372 


116 


50515 


1»78K 


1 


''“25 


metal film 


a 


261<t 


5372 


116 


54005 


3*32« 


1 


«“25 


"ETAL FILM 


p 


7616 


5372 


116 


50452 


10 


1 


MK25 


METAL FILM 


p. 


?617 


5372 


116 


50571 


715 


1 


MK25 


METAL film 


R 


?618 


4872 


111 


30245 


47 


5 


C“16 


CARBON 


P 


7619 


4872 


111 


30347 


10 


5 


CK16 


CARBON 


R 


?fa?0 


5372 


116 


54464 


8b* 6 


1 


MM25 


METAL FILM 


P 


7671 


4872 


lU 


30067 


33 


4 


C“16 


CARBON 


R 


?0?2 


5372 


116 


54492 


178 


1 


M“25 


"ETAL film 


P 


7673 


4872 


HI 


30067 


33 


5 


C“16 


CARBON 


Q 


?b?<* 


5372 


116 


54576 


2»37t 


1 


MK25 


"ETAL FILM 


P. 


?0?6 


5372 


116 


54587 


3*65t 


1 


M«?5 


“ETAL film 


R 


7677 


53?2 


lU 


50527 


33*2 


1 


MH?5 


"ETAL film 


P 


7b?8 


4872 


111 


30067 


33 


5 


C“16 


CARBON 


0 


76?9 


5372 


116 


54492 


178 


1 


N“25 


METAL film 


P 


76.31 


4872 


111 


30347 


10 


5 


C“16 


CARBON 


Q 


7032 


5372 


116 


50571 


715 


) 


MK?5 


"ETAL FILM 


P 


7633 


4872 


lU 


30245 


47 


5 


C“16 


CARBON 


s 


7634 


5372 


116 


50462 


lo 


1 


M*<?5 


“ETAL FILM 


R 


7636 


4872 


111 


30067 


33 


5 


C“16 


CARBON 


P 


7637 


5372 


116 


54613 


8*6bK 


1 


MK25 


"ETAL FILM 


e 


7638 


5372 


116 


54005 


3.32“ 


1 


M*25 


“ETAL FILM 


p 


7639 


4872 


m 


30067 


33 


5 


C“16 


CARBON 


0 


?6<*0 


5372 


116 


50464 


4*6411 


1 


MK?5 


metal film 


R 


76*1 


5372 


116 


50926 


40*2 


1 


M“?5 


METAL FILM 


0 


?6<»2 


5372 


100 


10112 


1“ 


20 


0»5W 


TRIMMING t 


R 


?6<.3 


5372 


116 


54515 


348 


1 


"“25 


"ETAL FILM 


P 


7644 


5372 


116 


50926 


40*2 


1 


M“?5 


“ETAL FILM 


R 


7645 


5372 


116 


54595 


5.1 J“ 


1 


MK?5 


"ETAL film 




7646 


4872 


lU 


30067 


33 


5 


C“16 


CARBON 


R 


?647 


5372 


116 


5’H42 


48*7“ 


1 


"“25 


METAL film 




?648 


5372 


100 


10113 


10“ 


20 


0.5W 


trimming ( 


P 


7661 


5372 


116 


54005 


3.32“ 


1 


"K?5 


"ETAL FILM 


P 


7663 


5372 


116 


54576 


2. 37“ • 


1 


"«25 


"ETAL film 


R 


7664 


5372 


116 


54005 


3.32“ 


1 


"“25 


"ETAL film 


P 


7665 


5372 


116 


54012 


6*91“ 


1 


"“25 


"ETAL film 


R 


7o6o 


5372 


116 


545B5 


3*48“ 


1 


"“25 


"ETAL film 


B 


7667 


4872 


m 


30067 


33 


5 


C“16 


carbon 


P 


7668 


4672 


Hi 


30067 


33 


4 


C“16 


CARBON 


P 


?669 


4872 


HI 


30067 


33 


5 


C“16 


CARBON 


R 


?67i 


4872 


HI 


30yb7 


33 


4 


C“16 


CARBON 


P 


7672 


4872 


HI 


30067 


33 


5 


C“16 


CARBON 


P 


7673 


4872 


HI 


30067 


33 


5 


C“16 


CARBON 


P 


7674 


4872 


HI 


30067 


33 


5 


C“16 


CARBON 


B 


7676 


4872 


HI 


30067 


33 


5 


C“16 


CARBON 


P 


7677 


4672 


HI 


30067 


33 


4 


Cki6 


CARBON 


P 


7678 


5372 


H6 


5446? 


iOO 


1 


"“25 


METAL FILM 


P 


7679 


5372 


H6 


50621 


S3b 


1 


"“25 


"ETAL FILM 


P 


76“1 


4872 


HI 


30067 


33 


4 


C“16 


CARBO^J 


® 


76P2 


5372 


H6 


54469 


iPO 


1 


"“25 


METAL FILM 


B 


76 = 3 


4872 


HI 


30067 


33 


5 


C“16 


CARBON 


P 


70«4 


5372 


116 


54613 


8*6b“ 


1 


"“25 


"ETAL FILM 


B 


76“6 


5372 


116 


50524 


3.01“ 


1 


"“25 


"ETAL FILM 




?6R7 


5372 


116 


50527 


33*2 


1 


"“25 


"ETAL film 




ITEM 


3R0ERING NUMBER 


OHM 


TOL (*} 


TyPt 


remarks 


R ?6BS 


5322 116 54469 


100 


1 


MK?5 


METAL PILM 


R ?776 


5322 116 54012 


6t0iK 


1 


MR25 


METAL FILM 


R ?7T7 


5322 116 54595 


5»11R 


1 


MK?5 


METAL PILM 


0. 2778 


5322 116 50558 


18»7K 


1 


MK25 


METAL FILM 


R 2779 


5322 101 14048 


47K 


20 


n.5W 


TRIMMING Pi 


R 2781 


5322 116 50527 


33*2 


1 


'*K?5 


METAL FILM 


R 2782 


4822 111 30067 


33 


5 


CK16 


CAR90N 


R 2783 


5322 116 54557 


li?lK 


1 


MK25 


METAL FILM 


R 2787., 


5322 116 50452 


10 


1 


‘^«25 


METAL FILM 


R 2788 


5322 116 54519 


402 


1 


M«?5 


METAL FILM 


R 2789 


5322 116 54469 


100 


1 


MK?5 


METAL FILM 


R 2790 


5322 116 54541 


825 


1 


««P5 


METAL film 


R 27®l 


5322 116 50568 


4»99 


1 


M«25 


METAL film 


R 2792 


5322 116 50527 


33i2 


1 


H«25 


METAL FILM 


R 2793 


4822 111 30324 


100 


5 


CR]6 


CARBON 


R 279<» 


5322 116 54439 


35»7 


1 


MR25 


METAL FILM 


R 2796 


5322 116 54548 


976 


1 


MR25 


METAL film 


R 2797 


5322 116 54439 


35*7 


1 


"K25 


METAL film 


R 2798 


*822 111 30324 


100 


5 


CR16 


•CARDOM 


R 2801 


5322 116 50524 


3*0H< 


] 


MK25 


METAL FILM 


R 2802 


5322 116 545 O 8 


391 


1 


MR?5 


METAL FILM 


R. 2803 


4022 111 30067 


33 


5 


CR16 


CARBON 


R 2804 


5322 116 50524 


3.0lif 


1 


MH25 


METAL F ILM 


R 2805 


5322 116 54464 


06(6 


1 


‘0*25 


metal film 


R 2806 


4822 111 30347 


10 


5 


C«J6 


CARBON 


R 2807 


5322 116 50492 


46*4 


1 


Hk25 


METAL FILM 


R 2808 


5322 116 50568 


4»9<) 


1 


M«25 


METAL film 


R 2009 


5322 116 50492 


46»4 


1 


M«25 


METAL FILM 


R 2810 


5322 116 34036 


47 


5 


0.5H 


NTC 


R 2811 


4822 111 30347 


10 


5 


C«16 


CARBON 


R 2812 


4822 in 30067 


33 


5 


Ckl6 


CARBON 


fl 2813 


5322 116 50515 


1.78'< 


1 




METAL FILM 


R 2814 


5322 116 540O5 


3t32X 


1 


kfc?5 


METAL film 


R 2016 


5322 116 50452 


10 


1 


MH25 


METAL FILM 


R 2017 


5322 1J6 505?1 


715 


1 


MK?5 


MfTAL FILM 


R 2816 


4822 in 30245 


47 


5 


Ch16 


CARBON 


R 2819 


4622 111 30347 


U) 


5 


C*<56 


CARBON 


R 2820 


5322 116 5*464 


86»6 


1 


Mk25 


METAL FILM 


R 2821 


4822 111 30067 


33 


5 


C-16 


■ CARSON 


fl 2822 


5322 116 54492 


1’8 


1 


MR?5 


METAL FILM 


R 2823 


4822 Hi 30067 


33 


5 


CR16 


CARSOFi 


R 2824 


5322 116 54576 


2»37K 


1 


"R25 


METAL film 


R 2526 


5322 116 54507 


3»65‘' 


J 


NH25 


METAL F ILM 


R 2827 


5322 116 50527 


33<2 


1 


*^•<25 


METAL film 


R 2828 


4822 111 30067 


33 


5 


CR16 


CARBON 


R 2029 


5322 116 54492 


178 


1 


Mk25 


METAL FILM 


R 2831 


4822 lU 30347 


10 


5 


CK36 


CARBON 


R 2832 


5322 116 50571 


715 


1 


mk?5 


mLtal film. 


R 2833 


4822 111 30245 


47 


5 


Ckl6 


CARSnr; 


R 2834 


5322 116 50452 


10 


1 


M«25 


MLTAL FlLf^ 


fl 2836 


4822 lU 30067 


33 


5 


C«16 


CARBOFi 


B 2837 


5322 116 54613 


8f66K 


1 


Mk?5 


METAL film 


R 2538 


5322 116 54005 


3.32K 


1 


MK^5 


METAL FILM. 


R 2839 


4822 111 3006T 


33 


«i 


Ckl6 


CARBON 


R 28*0 


5322 116 50484 


4>64'< 


1 




MfTAL FILM 


R 2841 


5322 116 50926 


40f2 


1 


'1K?5 


“ETAL F ILM 


R 2842 


5322 100 10112 


IR 


20 


i) • R W 


TBI“M.PIG F 


R 2843 


5322 116 54515 


348 


1 


mk;>5 


METAL FILM 


R 2844 


5322 116 50926 


40«2 


1 


«H?5 


“ETAL F ILM 


R 2845 


5322 116 54595 


5tllK 


1 


‘^K?5 


METAL FILM 


R 2846 


4822 111 30067 


33 


5 


Ckio 


CARBON 


R 2847 


5322 116 50442 


46«7R 


1 


■^•<25 


METAL F ILM 


R 2848 


5322 100 10113 


lOK 


20 


«,fW 


TRIMM.ING f 


R 2861 


5322 116 54005 


3»32R 


1 




“ETAL FILM 


R 2863 


5322 116 54576 


2t37« 


1 




METAL F ILM 


R 2864 


5322 116 54005 


3.32K 


1 




METAL F ILM 


R 2865 


5322 1J6 54012 


6»01R 


1 


«K^5 


-ETAL FILM 


R 2866 


5322 116 54585 


3*40R 


1 


MK?5 


MLTAL F I L". 


fl 2867 


4822 111 30067 


33 


5 


Ckl6 


CARBON 


R 2868 


4822 111 30067 


33 


5 


CKI6 


CARRori 




ITE^ 


3RDERING i^UMBER 


OHM TOL 


(*) 


TvPfc 


REMARKS 


R ?869 


4822 


111 


30067 


33 


5 


CK16 


CARSON 


R ?871 


4822 


111 


30067 


33 


5 


CK16 


CARBON 


R ?872 


4822 


111 


30067 


33 


5 


CR16 


CARSON 


R 2873 


4822 


111 


30067 


33 


5 


C«16 


CARBON 


0 ?87A 


4822 


111 


30067 


33 


5 


CR16 


CARBON 


R 2876 


4822 


111 


30067 


33 


5 


C«J6 


CARSON 


R 2877 


4822 


111 


30067 


33 


5 


C«16 


CARSON 


R. 2878 


5322 


116 


54469 


100 


1 


MK25 


METAL FILM 


R 2879 


5322 


116 


50621 


536 


1 


*4K?5 


METAL PILM 


R 2801 


4822 


111 


30067 


33 


5 


CH16 


CARBON 


R 23«2 


5322 


116 


54469 


lOo 


1 


3«25 


M£TAL FILM 


R 2803 


4822 


111 


30067 


33 


5 


C«16 


CARBON 


R 2304 


5322 


116 


54613 


8*66K 


1 


HK25 


METAL FILM 


R 2886 


5322 


116 


50524 


3tOlK 


1 


MH25 


METAL film 


R 2807 


5322 


116 


50527 


33*2 


1 


“K25 


METAL film 


P. 2838 


5322 


116 


54469 


100 


1 


Mk?5 


METAL FILM 




ORDERING N^IMBER 


TYPE/OfSCP.TPTION 






DIGOES 

SRI 


5322 


130 


34595 


CQV24A*! 








GR2 


5322 


130 


34595 


CQY24A-I 








SRIOI 


5322 


UO 


34037 


RAV45 








GR401 


5322 


130 


30613 


«AW6? 








GR0O1 


5322 


130 


30613 


PAWfe? 








SR0O2 


5322 


130 


34278 


P2X7R-C6V8 








GR601 


5322 


130 


30644 


BA182 








CR6U2 


5322 


130 


30644 


0A18? 








6R603 


4822 


130 


30862 


BiXTR-C^Wl 








GR404 


4822 


130 


30861 


P2X7R/07Y5 








GR606 


5322 


130 


34382 


B2X79/ft8Y2 








GR0Q7 


5322 


130 


30382 


®2X7R/P8V2 








GR6O0 


4822 


130 


30861 


B2X7»/H7V5 








GR60O 


4822 


130 


30862 


B2X7®-C9Y1 








GR701 


5322 


130 


30613 


BAW62 








GR702 


5322 


130 


306U 


PAW62 








GR703 


5322 


130 


30613 


eAw6? 








GR704 


5322 


130 


30613 


PAi'162 








GR7O0 


5322 


130 


30613 


BAW62 








GR7J6 


5322 


130 


3O6U 


9AW62 








GR707 


5322 


130 


30613 


BAWfr? 








GR7a0 


5322 


130 


30613 


“AW62 








GR70O 


5322 


130 


30613 


RAW62 








GR719 


5322 


130 


30613 


«AW62 








GR711 


5322 


130 


30613 


PAW62 








GR712 


5322 


130 


30613 


BAW6? 








GR713 


5322 


130 


34173 


RZX7R-B5V6 








GR751 


5322 


130 


30613 


BAWfc? 








GR752 


5322 


130 


30613 


BAW62 








GR753 


5322 


130 


30613 


BAW6? 








GR754 


5322 


130 


30613 


BAH62 








GR756 


5322 


130 


30613 


SAW6? 








GR757 


5372 


130 


30613 


BAV<62 








GR761 


5322 


130 


30613 


BAW62 








GR762 


5322 


1-30 


3O6I3 


8AW6? 








GR763 


5322 


130 


30613 


BAW62 








GP.764 


5322 


130 


30613 


BAK62 








GR766 


5322 


130 


30613 


3AW62 








GR767 


5322 


130 


30613 


BAH62 








GR771 


5322 


130 


30613 


BAW67 








GR772 


5322 


130 


30613 


BAW62 








GR773 


5322 


130 


30613 


BAM62 








SR774 


5322 


130 


30613 


RAM62 








GR776 


5322 


130 


30613 


PAW62 








GR777 


5322 


130 


30613 


BAH62 








GR781 


5322 


130 


30613 


BAM62 








GR782 


5372 


130 


30613 


BAW62 










90 



ITPM 


^RUERING 


NUMBER 


TYPE/DESCRIPTION 


GR78^ 


B3?.? 


130 


30613 


PAW6? 


GR784 


B3?2 


130 


30613 


RAW6? 


GP.736 


■?3?2 


130 


30613 


RAW6? 


GR787 


53?2 


130 


30613 


BAU62 


grt^^i 


B3?2 


130 


30613 


BAH62 


GRT9? 


B3?2 


130 


30613 


BAN62 


GR793 


5322 


1.30 


30613 


BAM62 


GR794 


5322 


130 


30613 


BAW6? 


GR796 


5322 


130 


30613 


BAW62 


GR797 


5322 


130 


30613 


BAM62 


GR801 


5322 


130 


3404B 


B2XT5-C2V8 


GR9'J? 


5322 


130 


30613 


RAW62 


GR«a3 


5322 


130 


30613 


PAM6? 


GRR04 


5322 


130 


30613 


BAM62 


GR«U6 


5322 


13U 


306U 


BAH62 


GRPSl 


5322 


130 


30613 


BAW67 


GROS^ 


5322 


130 


30613 


BAW6? 


GRflS<* 


5322 


130 


30613 


BAW62 


GR355 


5322 


130 


30220 


AA215 


GR356 


5322 


130 


30613 


BAW62 


CR357 


5322 


130 


30613 


BAWb? 


GRB5R 


5322 


130 


34174 


B2X70-C4V7 


GR«61 


5322 


130 


30613 


BAW62 


GR«b? 


^322 


130 


30613 


»AW6? 


GRB63 


5322 


130 


30613 


BAW62 


GRlUOi 


5322 


130 


34048 


BJX75-C2V8 


GRlon^ 


5322 


130 


30613 


PAM6? 


GRiuoa 


5322 


130 


30613 


PAW6? 


GR1J04 


5322 


130 


30613 


BAW62 


GRl'jOfe 


5322 


130 


30613 


PAW6? 


GR1U51 


5322 


130 


30613 


8AW6? 


GRUBS 


5322 


130 


30613 


BAW62 


GRUB3 


5322 


130 


30613 


PAW62 


GRU54 


5322 


130 


30613 


BAW62 


GR1UB6 


“1322 


130 


306U 


BAW62 


GR1067 


5322 


130 


30613 


PAK62 


GRUBS 


5322 


130 


30613 


RAW6? 


GrUB9 


5322 


130 


30613 


BAM62 


GRU^l 


5322 


130 


30613 


PAW6? 


GRU6^ 


5322 


130 


30613 


BAW62 


GRU63 


5322 


130 


30613 


PAW6? 


GRU6‘» 


5322 


130 


30613 


BAM6? 


GR]yA5 


5322 


130 


30613 


BAW62 


GRU66 


5322 


130 


30613 


8AW62 


GRU67 


5322 


130 


30613 


BAU62 


GR1201 


5322 


130 


306)3 


RAW62 


GR120J 


5322 


130 


30613 


‘‘Awb? 


GR1293 


5322 


130 


30613 


BAW62 


GRU04 


5322 


130 


30613 


BAW67 


GRlSO? 


5322 


130 


34173 


B2X7P-C5V6 


GrUoS 


5322 


130 


34384 


PZX70-862 


GRU09 


5322 


130 


34383 


B2XT<»-B47 


GRUli 


5322 


130 


34384 


PZX79-B62 


GP.UU 


5322 


130 


34173 


P2X70-C5V6 


GRl 3f'l 


5322 


130 


30613 


BAH6? 


Gr13<’^ 


5322 


130 


30613 


PAH6? 


GRl jn3 


5322 


130 


30302 


B2V88-C3V3 


GRUi-'A 


5322 


I’O 


306)3 


PAW62 


GRl 30ti 


<►822 


13y 


30842 


BAV2I 


GR] 307 


^►822 


130 


30842 


BAV21 


GRl 308 


'.822 


130 


30842 


PAV2) 


GP.1309 


<►822 


130 


30842 


RAV21 


CR1.3U 


5322 


130 


30613 


BAW6? 


GR 1 3 U 


5372 


130 


30613 


BAW6? 


GR13U 


5322 


130 


34173 


P2X79-C5V6 


Gp.1317 


5322 


130 


34173 


B2X79-C5V6 


GRl 'tOl 


<►822 


130 


30842 


BAV21 


GF.U02 


<►822 


130 


30842 


BAV21 


GRK03 


5322 


130 


345<J4 


BY40B 
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ITEM 3R0ERIMG NUMBER TYPE/DESCRlPTinM 





53?2 


UO 


3*5<»* 


BY40O 


GRK17 




130 


3*59* 


«Y*t)9 


&RU18 


5372 


130 


3*59* 


BY609 


GR) «»1? 


5322 


130 


3*59* 


BYA09 


GRl 


53.72 


130 


3*59* 


BY609 


GR10O1 


5322 


130 


30521 


BYI79 


GR1802 


5322 


130 


3*107 


B2X61-C13 


GRlSOi 


5322 


130 


3*297 


P-ZX79-Clf> 


GRlSn^f 


*822 


130 


30817 


BYX59/600 


GRl 905 


5322 


130 


3*605 


BAXl? 


GRlSnfa 


5322 


130 


3*03* 


B2X61-C75 


GP.ISG? 


5322 


130 


30565 


BZX61-C47 


GP.1806 


5322 


130 


30613 


BAX62 


Gp.!8o9 


*822 


130 


30639 


BY2o6 


GP.IBU 


*822 


130 


30639 


8Y206 


GR1012 


*822 


130 


30839 


PY206 


GR1913 


5322 


130 


3O6I3 


BAM62 


GR1815 


5322 


130 


30613 


BAUb? 


GR1S16 


5322 


130 


3*0*7 


B2X79-C1V* 


GRlBir 


5322 


130 


30613 


“AW6? 


Gp.iaia 


5322 


130 


30613 


BAW62 


Or 1 a 1 9 


5322 


1-30 


30195 


Byxio 


Gr10?u 


5322 


130 


30613 


PAWb? 


GRie.’i 


5322 


130 


3*297 


P2X79-C10 


GR18?2 


5322 


130 


3*605 


RAX12 


GR13?3 


*822 


130 


30839 


PY206 


GP,lS?if 


*822 


130 


30639 


RY206 


GR19?5 


*822 


130 


20039 


Bft 100 


C.P,13?(5 


*822 


130 


30839 


BY206 


CR18,’7 


*822 


130 


30839 


BY206 


GR18?8 


*822 


130 


30839 


8Y206 


CR13?9 


*322 


130 


30839 


BY206 


GP,18?y 


5322 


130 


30613 


BAWb2 


GR18U 


5322 


130 


3*605 


PAXJ? 


GRl 8 ^2 


5322 


130 


3*605 


BAX12 


GR18^3 


5322 


130 


3*605 


BAXl? 


GR18H 


5322 


130 


3*605 


PAX12 


GRl 9X5 


5322 


130 


30765 


B2X75*C3V6 


GRiaxj, 


5322 


130 


3*605 


BAX12 


GR1SX7 


5322 


130 


3*605 


BAX12 


GRl 396 


9322 


130 


3*605 


BAXl? 


GRlflX9 


5322 


150 


3*605 


BAXl? 


GrI fU.1 


5322 


13y 


3*605 


BAXl? 


GRl 8*2 


5322 


130 


3*605 


BAXl? 


GRie*3 


9322 


130 


3*605 


BAXl? 


GRl 34* 


5322 


130 


3*605 


BAXl? 


GR?*01 


5322 


130 


30613 


BAW6? 


GR?6«1 


5322 


130 


306I3 


BAW6? 


GP.7801 


5322 


130 


3061 3 


BAwb? 


TRiiMSlSTOP.S 


TiPjl 


5322 


130 


*0*17 


BSX20 




5322 


130 


*0*17 


BSX20 




*822 


130 


*096* 


PC9*o 


TSTU* 


*822 


130 


*096* 


BC9*9 


r$X76 


5322 


I3u 


**19* 


BF190 


TS>77 


*822 


130 


*096* 


BC5*9 


fSlTS 


5322 


130 


**3°6 


BF32* 


TS?7« 


5322 


130 


**19* 


OF 190 




*822 


130 


*096* 


BC5*o 




5322 


130 


**396 


BF32* 


TS*J? 


5322 


130 


**396 


BF32* 


T54!)4 


*822 


130 


*096* 


BC5*o 




*822 


130 


*096* 


9C5*9 


X'S*!! 


*822 


130 


*096* 


oc5*9 


fS41T 


*822 


130 


*096* 


PC5*o 




*822 


130 


*006^ 


BCSfcO 


TS*!* 


*822 


130 


*096* 


BC9*o 




*872 


130 


*996* 


BC5*9 
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ITEM 


JRDERING 


NUMBER 


7YPE/UESCRIPTI0N 


TS^l? 


4822 


130 


40964 


PC549 


TS501 


4822 


130 


40963 


PC559 


T550? 


4822 


130 


40963 


BC559 


TS^03 


4822 


130 


40963 


PC559 


TS504 


4822 


13Q 


40963 


BC559 


TSS06 


8322 


130 


44154 


8F199 


TS50T 


4822 


130 


40964 


BC549 


TS?OB 


8322 


130 


44154 


Bn 99 


TS?0'> 


8322 


130 


44396 


BF32* 


TS^l) 


5322 


130 


40664 


BU137 


TS601 


8322 


130 


44396 


Bf 324 


TS6o? 


5322 


130 


44396 


BF324 


TSh(j3 


4822 


130 


40964 


PC549 


TS«>04 


5322 


130 


40142 


FK5324 


TS606 


8322 


130 


40673 


FW5407 


TS607 


5322 


130 


40673 


FW5497 


TS608 


8322 


130 


40142 


F^^53?4 


TS611 


5322 


130 


44257 


RC547 


TS612 


5322 


130 


44256 


RC557 


TS^Ol 


5322 


130 


44246 


BC549C 


TS70? 


4822 


130 


40963 


BC55« 


▼5703 


4822 


130 


40963 


BC559 




8322 


130 


44154 


9F199 


T5705 


4822 


130 


40964 


BC549 


▼5^06 


8322 


130 


4415«, 


BF199 


TS707 


8322 


130 


44154 


BF19'> 


▼s^je 


5322 


130 


44154 


BF199 


TS70f> 


4822 


130 


4085<. 


9C327 


▼ 5’51 


8322 


130 


44396 


BF324 


T5752 


5322 


130 


44396 


PF324 


T$761 


5322 


130 


44396 


BF324 


75762 


5322 


130 


44396 


BF324 


75771 


5322 


130 


44396 


PF324 


75772 


8322 


130 


44396 


BF324 


TS7S1 


5322 


130 


44396 


OF 324 


75782 


8322 


130 


44396 


BF32* 


75791 


5322 


130 


44396 


BF324 


75792 


5322 


130 


44396 


PF324 


75801 


5322 


130 


44246 


BC549C 


7SP02 


5322 


130 


40493 


BFY90 


7S«03 


4822 


130 


40964 


8C540 


7S8iH 


5322 


130 


40493 


Bf Y90 


75806 


4822 


130 


40964 


PC84O 


75807 


5322 


130 


40493 


RFY90 


TS80fi 


8322 


130 


40493 


BFV90 


T580« 


4622 


130 


40964 


PC549 


TS«il 


5322 


130 


44338 


BfSl7R 


75812 


5322 


130 


40781 


BFS17 


7S85J 


5322 


130 


44338 


BFS17R 


75852 


5322 


130 


44359 


53785Y 


TS"53 


4822 


130 


40963 


BC55« 


TS854 


4822 


130 


40964 


BC540 


75856 


5372 


130 


40781 


BFS17 


75857 


8322 


130 


40781 


BFS17 


75888 


5322 


130 


44338 


bfsitr 


T585« 


4822 


130 


40964 


BC54® 


7586! 


4822 


130 


40964 


BC549 


75«62 


4822 


130 


40964 


PC549 


75863 


5322 


130 


40493 


BFV90 


TS86«» 


4822 


130 


40963 


BC559 


T5865 


4822 


130 


40964 


BC84O 


75866 


'»8?2 


130 


40963 


9C55® 


75867 


4872 


130 


40963 


BC859 


75868 


5322 


130 


40417 


B5X20 


7586'? 


4822 


130 


40964 


RC549 


TS870 


5322 


130 


4041 T 


BSX20 


75971 


4822 


130 


40963 


BC559 


75972 


4822 


130 


40964 


RC849 


75873 


4822 


130 


40964 


BC549 




ITP'^ 



•JR DERING NijmbER 



TYPE/DESCP.irTlPM 



tS?74 


5322 


no 


44246 


RC549C 


TS!»76 


53?2 


130 


44246 


PC549C 


TS«77 


4822 


130 


40964 


PC 549 


T5«78 


4822 


130 


40964 


PC549 


TS87« 


4022 


130 


40964 


BC549 


■^SP81 


4822 


130 


40964 


PC549 


TS882 


4822 


130 


40964 


6C549 


ts88'^ 


5322 


130 


44396 


PF324 


TSR84 


5322 


130 


44396 


ftF324 


TS886 


4822 


13Q 


40963 


BC559 


7S«87 


5322 


130 


44246 


BC549C 


TS«98 


5322 


130 


44246 


BC549C 


TSlOOl 


4822 


130 


40964 


PC549 


TS1002 


5322 


1-30 


40493 


PFY90 


TS1003 


4822 


130 


40964 


PC549 


’’$1004 


5322 


130 


40493 


BFY90 


TS1006 


4822 


130 


40964 


BC549 


T$1007 


5322 


130 


40493 


BFY90 


TS1008 


5322 


130 


40493 


BFy90 


TS1009 


4822 


130 


40964 


BC549 


T$10U 


5322 


130 


40761 


PFS17 


T$lgl2 


5322 


1.30 


44338 


BFS17fi 


TS1051 


5322 


130 


40701 


PFSIT 


7S1J52 


5322 


130 


40781 


BFS17 


7S1083 


5322 


130 


44338 


PF517B 


TS1084 


4822 


130 


40963 


PC559 


TS1056 


5322 


130 


40781 


PFSn 


TS1087 


4822 


130 


40963 


«C55« 


7$10?8 


4822 


130 


40963 


BC559 


T5J089 


4822 


no 


40964 


PC549 


7$1081 


5322 


130 


40417 


B$X20 


7$10<.2 


4822 


130 


40963 


®C55® 


T$1083 


4622 


no 


40964 


BC549 


TS1064 


4822 


130 


40964 


PC5*9 


•^$1086 


4822 


130 


40964 


PC549 


’■$1067 


48?2 


130 


40964 


PC549 


TS1066 


4822 


130 


40063 


PC559 


T$].069 


4822 


130 


40963 


PC559 


TSIQ71 


4622 


130 


40964 


PC549 


TS1U72 


4822 


130 


40963 


OC559 


7$1201 


4622 


130 


40964 


PC549 


TS1202 


4822 


130 


40064 


PC549 


TS1203 


4822 


no 


40964 


PC54« 


TS1204 


4622 


130 


40064 


9C549 


TS1206 


5322 


130 


40018 


2N28«»4 


TS1207 


5322 


130 


4OOI6 


2N2694 


TS1208 


4822 


no 


40903 


PF336 


TS1209 


5322 


no 


40672 


PFW4* 


7S1211 


5322 


no 


44127 


2N2e«4A 


751212 


5322 


130 


40417 


P$X20 


7S1213 


4822 


no 


40908 


PF336 


TS1214 


5322 


130 


40672 


BFH44 


T51301 


4822 


130 


40964 


BC540 


TSU02 


5322 


130 


40018 


2N2894, 


751303 


5322 


130 


40321 


B$X2t 


751304 


5322 


130 


40321 


P5X21 


751306 


5322 


130 


40321 


BSX21 


TS1307 


5322 


130 


40373 


BCYTl 


T5I3OS 


5322 


130 


40321 


BSX21 


T5I309 


5322 


130 


40712 


PD136 


TS13U 


5322 


130 


40712 


BD136 


751317 


5322 


130 


40712 


P0136 


751401 


5322 


130 


40373 


PCV71 


751402 


5322 


130 


40714 


B$H68 


75I8OI 


5322 


130 


44357 


PD262 


’■$1302 


5322 


130 


44246 


BC549C 


T51S07 


5322 


130 


44105 


BDY99 


751808 


5322 


130 


4*358 


BC559B 


T51809 


5322 


130 


44019 


R$X60 
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ITEM 


3R0ERING ' 


'JUMBfR. 


TYPE/DESCRIPTION 


TS1311 


93?2 


150 


40482 


8RV3Q 


TS1812 


13?2 


150 


44246 


BC540C 


▼S1813 


■^322 


150 


44395 


CHY43 


TS?3?6 


83?2 


150 


44154 


BF19® 


■^S?377 


48?2 


130 


40964 


BC549 


tS?3T8 


1322 


150 


44396 


BF324 


TS?379 


9322 


150 


44154 


RF199 


TS?4Di 


4822 


130 


40964 


8C549 


T$?4P2 


9322 


150 


44396 


8F524 


TS?403 


9322 


150 


44396 


BF524 


TS?4P4 


4822 


130 


40964 


WC54«> 


TS7409 


4822 


150 


40964 


9C549 


TJ,?4U 


4822 


130 


40964 


«C54® 


TS2412 


4822 


130 


40964 


BC549 


TS?413 


4822 


130 


40964 


RC540 


T$?4U 


4822 


130 


40964 


«C540 


TS?416 


4822 


130 


40964 


BC54« 


TS?417 


4822 


1-30 


40964 


BC549 


TS?576 


5322 


130 


44154 


Bn 99 


TS?577 


4822 


150 


40964 


BC549 


7S?578 


5322 


130 


44396 


BF324 


TS?579 


9322 


130 


44154 


BF19« 


'^52601 


4822 


130 


40964 


PC549 


TS?602 


5322 


130 


44396 


BF324 


TS2603 


9322 


130 


44396 


BF324 


T5?(,04 


4822 


150 


40964 


BC54« 


T5260*? 


4822 


130 


40964 


BC549 


’52&11 


4822 


130 


40964 


BC54» 


7S?b)2 


4822 


130 


40964 


BC54® 


TS?bl3 


4822 


130 


40964 


PC54« 


TS24.14 


4822 


130 


40964 


BC549 




4822 


130 


40964 


BC549 


^$2617 


4822 


130 


40964 


BC549 


7S?7’fe 


5322 


130 


44154 


BF199 


TS2777 


4822 


130 


40964 


RC549 


TS277S 


9322 


130 


44396 


BF524 


TS??79 


9322 


130 


44154 


BF199 


»S28ni 


4822 


130 


40964 


BC549 


’'S2802 


9322 


130 


44396 


BF324 


TS?8n3 


9322 


130 


44396 


PF324 


T52804 


4822 


130 


40964 


BC549 


’S?809 


4822 


150 


40964 


PC 54® 


7S?91i 


4822 


150 


40964 


®C54® 


7S?812 


4822 


130 


40964 


BC54« 


TS2913 


4822 


130 


40964 


PC 54® 


7S?814 


4822 


130 


40964 


PC549 


ts?916 


4822 


130 


40964 


PC54® 


TS?817 


4822 


130 


40964 


BC54® 
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ICIUI 


9372 


209 


84424 


TF CIRCUIT 


IC2U1 


9372 


209 


84823 


SU74LS00N-Q0 


IC2J7 


9372 


209 


B4S23 


SIJ74LSO0N-00 


IC?U? 


•^372 


209 


85486 


SM74LS04N-00 


IC7U4 


9372 


209 


84823 


SN74LS00M-00 


IC2U6 


9372 


209 


84966 


$N74LS74N-00 


!C?J7 


9322 


209 


84873 


SM74LS00N-00 


IC?'J9 


9322 


209 


85265 


SN74LS03N-00 


IC?U° 


9322 


209 


84986 


SN74LS74N-no 


IC211 


9372 


209 


84873 


SN74L5O0N-O0 


IC?12 


9372 


209 


84873 


SN74LS00N-00 


IC?17 


9322 


209 


95265 


SN74LS03N-00 




9322 


209 


84986 


SNT4LS74N-00 


IC216 


5322 


209 


84823 


SN74LSQ0N-00 


IC.’l? 


9372 


209 


85312 


SN74tS02N''00 


K4ai 


9372 


209 


84355 


oaool 


IC'*!-)? 


9372 


209 


84355 


OQ 001 


IC501 


9372 


209 


84355 


00002 


IC^Ol 


9372 


209 


S4355 


OQOOl 




ITEM 



aCDERING MUMBfR 



TYPfe/UESCRIPTlON 



Kf'O? 




209 


84355 


oaool 


iCUni 


53?2 


209 


84452 


709HC 


ICl 801 


■?3?2 


200 


84899 


LM723CH 




53?2 


200 


84355 


0Q002 


IC?‘^r'2 


13?2 


200 


84355 


OQ 001 




53?2 


200 


84355 


0 Q 001 




53?2 


209 


34355 


oaool 


IC?80i 


■!3?2 


209 


64395 


OQOOl 


IC?8'^2 


13?2 


200 


84355 


OQOOl 


"I8CELLAMET. 


JS 








L Agl 


53?2 


281 


64154 


COIL 


L 1301 


93?2 


150 


14015 


botary coil 


L 1800 


■!3?2 


2«1 


64154 


COIL 


L 1503 


5322 


152 


24077 


CHOKE 


L 1804 


53?2 


158 


10052 


COIL 


L 1806 


•53?2 


281 


64154 


COIL 


L 1 807 


53?2 


158 


10052 


COIL 


t 1308 


53?2 


281 


64154 


COIL 


L 1309 


5372 


158 


10052 


COIL 


L 1811 


5372 


281 


64154 


COIL 


L 1812 


53?2 


158 


10052 


COIL 


1. 1813 


53?2 


281 


64154 


COIL 


1 1514 


5372 


158 


10052 


COIL 


L 101b 


5372 


281 


64154 


COIL 


L 1817 


5372 


158 


10052 


COIL 


L 1818 


5372 


281 


64154 


COIL 


L 1819 


5 372 


1*8 


10052 


COIL 


1 ia?l 


5372 


281 


64154 


COIL 


LAI 


5372 


154 


44123 


LAMP 


LA? 


5372 


.134 


44123 


LAMP 


®E101 


5372 


280 


24QT6 


RLL&v COIL 


»£10? 


53?2 


280 


24076 


P6L4V CQfL 


“E1'J» 


5372 


280 


24076 


PCL4V COIL 


9LJJA 


5372 


280 


24076 


B£L4'' COIL 


RLl J6 


5372 


280 


24076 


8CL4Y COIL 


“lloT 


5372 


280 


24076 


8EL4Y COIL 


9M0P 


5372 


2«0 


24076 


RELAY COIL 


9EKJ’ 


5372 


280 


24076 


RLLAY COIL 


PEI 11 


5372 


280 


24076 


RELAY COIL 


9E11? 


5372 


2«0 


24076 


relay COIL 


T iv’i 


5372 


148 


84023 


TranSPOR^'ER 


' 18('l 


5372 


146 


14069 


YRAf n FXC 


T 18'V 


5372 


148 


34026 


TRAFO 


VLl 


4872 


253 


30074 


Fose 


SK.A 


5372 


105 


34030 


ill/lTCH 


?K,0 


5372 


105 


34039 


SWITCH 


5k“ 


53?2 


2 To 


14158 


PUSH-6UTTPN 


5<1-J 


5372 


2To 


14158 


PUSH-8UTT0W 


5«,11 


5 372 


2T6 


14158 


PUSH-t>taTOM 


SK! ) 


5J72 


2T3 


4404 3 


SWITCH 


SK72 


5372 


2T6 


14156 


PWSH-BWTTOPl 
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Fig. 3.3, Electrical item numbers, front panel 
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Fig. 3.8. Modified circuit for A.C. composite triggering 




Fig. 3.9. Modified circuit lay out for A.C. composite triggering 




FROni tMTERm.flmPL. 



-12V I®. TS709 



' -i^A,B,C,D,coinp PRom 

I mum. Aiur 



_Q— — M^792 ^ -I cT - ^ T — | i^772 — ( I ^ ^ HP762 — (T ' 

,^GR7 9fil ^ ^ GR 786 q |GR 776 -[GR 766 _q-— - j£R756 

794 ■■■[ I^Q C \ ( 1 I CR 774 f] ^ £F764 _ ^ " ] ^ 754 



C71& I , , 

(T~T) ^ — {rtZTj 

/f — T\C717 I 07Lt I 



HR720 [— TS705 <I t> H R7^3 I — 

— |R719 | _b/--~~^e — CCZIl— GR708 TS7Gi g « 

- (RTiTV - - n h - »^b-fR7^ 

oT] — JR706 t — b/^® ~|£^L}" 

lfl^S706 




TO FINAL HOR.flfflPL. 



Fig. 3. 15. Components lay-out, trigger source selector 
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Fig. 3.17. Adjustment points, top view 
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Fig. 3. 17. Adjustment points, top view 
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Fig. 3. 18. Adjustment points, bottom view 






Fig. 3.20. Wiring lay-out. front panel 
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